General  Disclaimer 


One  or  more  of  the  Following  Statements  may  affect  this  Document 


• This  document  has  been  reproduced  from  the  best  copy  furnished  by  the 
organizational  source.  It  is  being  released  in  the  interest  of  making  available  as 
much  information  as  possible. 


• This  document  may  contain  data,  which  exceeds  the  sheet  parameters.  It  was 
furnished  in  this  condition  by  the  organizational  source  and  is  the  best  copy 
available. 


• This  document  may  contain  tone-on-tone  or  color  graphs,  charts  and/or  pictures, 
which  have  been  reproduced  in  black  and  white. 


• This  document  is  paginated  as  submitted  by  the  original  source. 


• Portions  of  this  document  are  not  fully  legible  due  to  the  historical  nature  of  some 
of  the  material.  However,  it  is  the  best  reproduction  available  from  the  original 
submission. 


Produced  by  the  NASA  Center  for  Aerospace  Information  (CASI) 


NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


(NASA-CR-1  41845)  AERODYNAMIC  RESULTS  OF 
SEPARATION  TEST  (CA2C)  CONDUCTED  AT  THE 
BOEING  TRANSONIC  WIND  TUNNEL  USING 
0.03C “SCALE  MODELS  OF  THE  CONFIGURATION 
140A/B  (MODIFIED)  SS«  ORBITER  (MODEL  NO. 


N76-16034 

HC 

Unclas 

03/02  08755 


SPACE  SHUTTLE 

AEROTHERMODYNAMIC  DATA  REPORT 


A®9™ 


rev 


RECEIVED 


IK* 


NASA  STI 


INPUT 


FACIUIY 


branch 


Cy  "•"I 


JOHNSON  SPACE  CENTER 
HOUSTON,  TEXAS 


04T4  iEdftJagement  services 
space  division  CHRYSLER 

CORPORATION 


UA& 


December,  1975 


DMS- DR-221 7 
NASA  CR-141 ,845 

VOLUME  2 of  3 

AERODYNAMIC  RESULTS  OF  A SEPARATION  TEST  (CA20) 
CONDUCTED  AT  THE  BOEING  TRANSONIC  WIND  TUNNEL 
USING  0.030-SCALE  MODELS  OF  THE  CONFIGURATION  • 
140A/B  (MODIFIED)  SSV  ARBITER.  (MODEL  NO.  45-0) AND 

THE  BOEING  747  CARRIER  (MODEL  NO.  AX  1319  1-1 ) 

by 

T.  Dziubala,  V.  Esparza,  R*  L.  Gillins  and  M.  Petrozzi 
Shuttle  Aero  Sciences 
Rockwell  International  Space  Division 


Prepared  under  NASA  Contract  Number  NAS9-1 3247 


by 

Data  Management  Services 
Chrysler  Corporation  Space  Division 
New  Orleans,  La.  70189 


for 

Engineering  Analysis  Division 
Johnson  Space  Center 

National  Aeronautics  and  Space  Administration 
Houston,  Texas 


WIND  TUNNEL  TEST  SPECIFICS: 

Test  Number:  BTWT  1 431 /AX  1319  1-1 

NASA  Series  Number:  CA20 

Model  Number:  45-0  Mod/747  Carrier  AX  1319  1-1 

Test  Dates:  ■ 9 through  16  October  1974  , 


Occupancy  Hours:  115 

FACILITY  COORDINATOR 

B.  Sendek 

The  Boeing  Company 
Orgn.  B-8342  MS1W-82 
Seattle,  Washington  98007 


Phone:  (206)  655-3037 

PROJECT  ENGINEERS: 

T.  Dziubala,  V.  Esparza 
R.  L.  Gill  ins,  M.  Petrozzi 
Rockwell  International 
Space  Division 
12214  Lakewood  Blvd. 

Mail  Code  AC07 

Downey,  California  90241 

Phone:  (213)  922-4898 

DATA  MANAGEMENT  SERVICES: 


AERODYNAMICS  ANALYSIS  ENGINEERS: 

W.  L.  Osborn  and  J.  F.  Kerswell 
Rockwel 1 Internati onal 
Mail  Code  AC07 
12214  Lakewood  Blvd. 

Downey,  California  90241 

Phone:  (213)  922-5049 


C.  R.  Mullen 

Boeing  Aerospace  Company 

M.  S.  OT-55 

P.  0.  Box  3999 

Seattle,  Washington  98124 

Phone:  (206)  342-1220 


Prepared  by: 
Reviewed  by: 


Liaison— D.  A.  Sarver 
Operations--R.  H.  Lindahl 


D.  E.  Poucher 


Approved:  Q — - 
Ar" J.  L.  Glynn,  Manager 
Y Data  Operations 


Concurrence : 


ITT  DC  Kemp,  Manage 
Data  Management  Services 


Chrysler  Corporation  Space  Division  assumes  no  responsibility  for  the 
data  presented  other  than  display  characteristics* 


ii 


AERODYNAMIC  RESULTS  OF  A SEPARATION  TEST  (CA20) 

CONDUCTED  AT  THE  BOEING  TRANSONIC  WIND  TUNNEL 
USING  0.030-SCALE  MODELS  OF  THE  CONFIGURATION 
140A/B  (MODIFIED)  SSV  ORBITER  (MODEL  NO.  45-0)  AND 
THE  BOEING  747  CARRIER  (MODEL  NO.  AX  1319  1-1) 

by 

T.  Dziubala,  V.  Esparza,  R.  L.  Gi 1 1 ins  and  M.  Petrozzi 
Rockwell  International  Space  Division 

ABSTRACT 

An  experimental  aerodynamic  investigation  (CA20)  was  conducted  in  the 
Boeing  Transonic  Wind  Tunnel  from  October  9 through  October  16,  1974.  A 
Rockwell  built  0.030-scale  45-0  modified  SSV  Orbiter  Configuration  140A/B 
model  and  a Boeing  built  0.030-scale  747  carrier  model  were  tested  to  pro- 
vide six  component  force  and  moment  data  for  each  vehicle  in  proximity  to 
the  other  at  a matrix  of  relative  positions,  attitudes  and  test  conditions. 
Orbiter  model  support  system  tare  effects  were  determined  for  corrections 
to  obtain  support-free  aerodynamics. 

In  addition  to  the  balance  force  data,  pressures  were  measured.  Pres 
sure  orifices  were  located  at  the  base  of  the  Orbiter,  on  either  side 
of  the  vertical  blade  strut,  and  at  the  mid-root  chord  on  either  side  of 
the  vertical  tail.  Strain  gages  were  installed  on  the  Boeing  747  vertical 
tail  to  indicate  buffet  onset. 

The  747  carrier  was  varied  through  angles  of  attack  (measured  with 
respect  to  its  FRL)  of  0° , 2° ,4° ,6° ,8°,  and  10°  and  varied  through  sideslip 
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angles  of  0°,  +5°,  and  -5°.  Elevator  settings  were  also  varied. 

The  SSV  Orbiter  model  was  varied  through  angles  of  attack  of  6°,  8°, 
10° , 12° , 14°,  16°,  and  18°  and  varied  through  sideslip  angles  of  2.5°, 

0°,  -2.5°,  -5°,  -7.5°,  -10°,  and  -15°. 

Vertical  displacements  of  0",  1",  2",  3",  5",  7",  9",  11",  13",  15", 
18",  and  21.6"  (model  scale)  were  tested.  Longitudinal  movements  of  0", 
3.6",  and  7.2"  (model  scale)  and  lateral  displacements  of  0"  and  3.6" 
(model  scale)  were  tested  to  simulate  various  separation  positions.  Orbi- 
ter  elevon  deflections  were  also  varied. 

Orbiter  support  system  tare  and  interference  effects  were  determined 
utilizing  various  support  and  image  support  strut  configurations.  Carrier 
support  system  tare  and  interference  effects  were  determined  during  test 
CA5. 

The  Orbiter  tail  cone  and  carrier  models  were  provided  by  The  Boeing 
Company.  The  Orbiter  model  was  provided  by  Rockwell.  These  were  the 
same  models  used  earlier  in  test  CA5. 

This  report  for  CA20  consists  of  three  volumes:  Volume  1 - data 

figures  1 through  25;  Volume  2 - data  figures  26  through  39;  Volume  3 - 
tabulated  source  data. 
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NOMENCLATURE 


Symbol 

Plot 

Symbol 

Description 

b 

BREF 

reference  span,  in 

BSTA 

XC 

longitudinal  carrier  station,  in 

BWL 

ZC 

vertical  carrier  station,  in 

c 

LREF 

mean  aerodynamic  chord,  in 

CA 

CA 

axial  force  coefficient 

CD 

CD 

drag  coefficient 

C£B 

CBL 

body  axis  rolling  moment  coefficient 

CSLS 

CSL 

stability  axis  rolling  moment  coefficient 

cL 

CL 

lift  coefficient 

Cm 

CLM 

pitching  moment  coefficient 

S 

CYN 

body  axis  yawing  moment  coefficient 

cns 

CLN 

stability  axis  yawing  moment  coefficient 

CN 

CN 

normal  force  coefficient 

Co 

PBl 

PBl 

Orbiter  base  pressure  coefficient  for 
orifice  no.  1,  see  Figure  2c 

Cp 

PB2 

PB2 

Orbiter  base  pressure  coefficient  for 
orifice  no.  2,  see  Figure  2c 

CpB4 

PB4 

Orbiter  base  pressure  coefficient  for 
orifice  no.  4,  see  Figure  2c 

CPqav 

PCAV 

Orbiter  cavity  pressure  coefficient 

NOMENCLATURE  (Continued) 


Plot 

Symbol  Symbol 

Cn  LHLS 


Definition 

coefficient  of  pressure  measured  on  fuselage  at  left 
side  of  vertical  tail 


RHLS 


coefficient  of  pressure  measured  on  fuselage  at  right 
side  of  vertical  tail 


Cp  PSC 

rSC 


carrier  cavity  pressure  coefficient 


Cn  LHVERT 


coefficient  of  pressure  measured  on  left  side  of 
Orbiter  strut 


RHVERT  coefficient  of  pressure  measured  on  right  side  of 
Orbiter  strut 


CY 


side  force  coefficient 


C.G. 

C.R. 

FRL 

£o 

LB 

MACH 

M.R.C. 


MS 


center  of  gravity 
center  of  rotation 
fuselage  reference  Tine 

I ORB  Orbiter  incidence  relative  to  carrier  FRL  ? deg. 

LREF  reference  body  length,  in 

MACH  Mach  number 

XMRP.YMRP  moment  reference  center,  in 
ZMRP 

model  station,  in 

base  pressure  measured  at  station  i,  i=l,2,4,  psia 

pressure  measured  on  Orbiter  fuselage  surface  on  left 
side  vertical  tail/fuselage  juncture,  psia 
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NOMENCLATURE  (Continued) 


Symbol 

pEB2 


PS2 

q 

RN/ET 

V 
S 

WL 

X 

Xc 

XMRP 

X0 

Y 

YC 

yMRP 

yo 


Plot 

Symbol 


Q(PSF) 

RN/L 

SREF 

Z 


XC 

XMRP 

XO 


YC 

YMRP 

YO 


Definition 

«“  * 11  1 ft 

pressure  measured  on  Orbiter  fuselage  surface  on 
right  side  vertical  tail/fuselage  juncture,  psia 

pressure  measured  on  left  side  of  Orbiter 
strut  Si,  psia 

pressure  measured  on  right  side  of  Orbiter 
strut  St , psia 

freestream  dynamic  pressure,  psf 
freestream  unit  Reynolds  no.,  10^  per  foot 
mean  freestream  velocity,  ft/sec 

p 

wing  area  or  reference  area,  ft 
water  line,  in 

longitudinal  Orbiter  separation  distance, 
measured  from  nominal  mated  position,  ft 

carrier  longitudinal  station,  in 

longitudinal  location  of  MRC,  in 

Orbiter  longitudinal  station,  in 

Orbiter  lateral  separation  distance, 
measured  from  nominal  mated  position,  ft 

carrier  lateral  station,  in 
lateral  location  of  MRC,. in 
Orbiter  lateral  station,  in 


Z 

Zc 


Orbiter  vertical  separation  distance, 
measured  from  nominal  mated  position,  ft 

ZC  carrier  vertical  station,  in 


NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Definition 

ZMRP 

ZMRP 

vertical  location  of  MRC,  in 

Zo 

ZO 

Orbiter  vertical  station,  in 

1/ (aZ+10) 

l/Z+10 

separation  parameter,  inverse  of  vertical  separation 
distance  plus  10  ft,  per  foot 

a 

ALPHA 

angle  of  attack,  deg. 

ac 

ALPHAC 

carrier  fuselage  angle  of  attack,  aw_2°,  deg. 

a0 

ALPHAO 

Orbiter  angle  of  attack,  deg. 

aw 

ALPHAW 

carrier  wing  angle  of  attack,  ac+  2°,  deg. 

aWal  1 

ALPWAL 

wind  tunnel  wall  correction  to  carrier  angle  of 
attack,  deg. 

3 

BETA 

angle  of  sideslip,  deg. 

PC 

BETAC 

carrier  sideslip  angle,  deg. 

eo 

BETAO 

Orbiter  sideslip  angle,  deg. 

6a 

AILRON 

aileron  deflection  angle,  deg. 

6e 

ELEVON 

Orbiter  elevon  deflection  angle,  deg. 

<5e  j 

ELV-IB 

inboard  carrier  elevator  panel  deflection  angle,  deg 

6e(j) 

ELV-OB 

outboard  carrier  elevator  panel  deflection  angle, 
deg . 

ELEVTR 

carrier  elevator  deflection  angle,  deg. 

6 

r 

RUDDER 

carrier  rudder  deflection  angle,  deg. 

6rL 

RUD-L 

carrier  lower  rudder  panel  deflection  angle,  deg. 
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NOMENCLATURE  (Continued) 


Plot 

Symbol  Definition 

RUD-U  carrier  upper  rudder  panel  deflection  angle,  deg. 

• r.  . 

spoiler  deflection  angle,  deg. 

DCA  incremental  axial  force  coefficient 

DCD  incremental  drag  coefficient 

DCBL  incremental  body  axis  rolling  moment  coefficient 

DCSL  incremental  stability  axis  rolling  moment  coefficient 

DCL  incremental  lift  coefficient 

DCLM  incremental  pitching  moment  coefficient 

DCYN  incremental  body  axis  yawing  moment  coefficient 

DCLN  incremental  stability  axis  yawing  moment  coefficient 

DCN  incremental  normal  force  coefficient 

DCY  incremental  side  force  coefficient 

DX  Orbiter  longitudinal  separation  distance  from  nominal 

mated  position,  ft 

DY  Orbiter  lateral  separation  distance  from  nominal 

mated  position,  ft 

DZ  Orbiter  vertical  separation  distance  from  nominal 

mated  position,  ft 

DALFA  incremental  angle  of  attack  between  Orbiter  and 
carrier  FRL,  aQ  - or  , deg. 


NOMENCLATURE  (Concluded) 


Symbol 

Plot 

Symbol 

Definition 

AB 

DBETA 

incremental  angle  of  sideslip  between  Orbiter  and 
carrier,  gQ  - bc>  deg. 

Ai{> 

DPHI 

incremental  roll  angle  between  Orbiter  and  carrier, 
deg. 

4> 

PHI 

Orbiter  roll  angle,  deg. 

Ck 

CL-C 

carrier  lift  coefficient  with  test  mounting 
system  corrections 

CDC 

CD-C 

carrier  drag  coefficient  with  test  mounting 
system  corrections 

Cine 

CLM-C 

carrier  pitching  moment  coefficient  with  test 
mounting  system  corrections 

CYC 

CY-C 

carrier  side  force  coefficient  with  test  mounting 
system  corrections 

cnBC 

CYN-C 

carrier  body  yaw  moment  coefficient  with  test 
mounting  system  corrections 

CnSC 

CLN-C 

carrier  stability  yaw  moment  coefficient  with  test 
mounting  system  corrections 

C*SC 

CSL-C 

carrier  stability  roll  moment  coefficient  with'test 
mounting  system  corrections 

C^BC 

CBL-C 

carrier  body  roll  moment  coefficient  with  test 
mounting  system  corrections 

o 

:> 

o 

CA-C 

carrier  axial  force  coefficient  with  test 
mounting  system  corrections 

°NC 

CN-C 

carrier  normal  force  coefficient  with  test 
mounting  system  corrections 
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REMARKS 


The  Orbiter  axial  force,  measured  during  this  test,  exhibits  the 
following  trend: 

1)  at  low  angles  of  attack,  axial  force  decreases  with  increasing 
angle  of  attack,  as  would  normally  be  expected, 

2)  at  high  angles  of  attack,  axial  force  increases  with  increasing 
angle  of  attack,  contrary  to  normal  expectations. 

Extensive  investigations  and  analysis,  conducted  during  the  test,  in- 
dicated that  trend  number  (2)  was  not  caused  by  model  fouling  or  other 
test  problems  and  was,  indeed,  representative  of  aerodynamic  characteris- 
tics. 

Vertical  tail  pressure  instrumentation  (PeB-j  and  PEB2)  was  discon- 
nected during  runs  588  through  599. 

Configuration  D (as  described  in  figure  2f)  was  not  at  <|>  = 90°,  as 
planned,  because  of  support  system  deflections  (caused  by  the  Orbiter 
model  touching  strut  S3). 
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CONFIGURATIONS  INVESTIGATED 


The  Orbiter  model  was  an  0.030-scale  representation  of  the  Space 
Shuttle  Orbiter  VL70-000140A/B  lines  with  modified  OMS  pods  and  elevons 
as  shown  in  figure  2a.  The  basic  Orbiter  is  a blended  wing-body  design 
with  a double  delta  wing  (75°  and  45°  leading  edge  sweeps).  The  Orbiter 
model  was  tested  both  with  and  without  a tail  cone  fairing.  The  tail 
cone  fairing  covered  the  MRS  nozzles,  OMS  nozzles,  and  base, as  shown  in 
Figure  3b.  The  Orbiter  model  was  mounted  in  the  tunnel  using  several 
blade  strut  configurations  as  follows: 

S.j  = Orbiter  support  blade  strut,  upper  entry  position, 

52  = Orbiter  support  blade  strut,  lower  entry  position, 

53  = Orbiter  dummy  support  blade  strut. 

Figure  2f  shows  the  strut  arrangements.  Orbiter  elevon  and  aileron  de- 
flection angles  were  varied.  The  Orbiter  was  tested  both  isolated  and 

in  the  presence  of  the  carrier  at  various  separation  locations.  The 

following  Orbiter  configurations  were  tested: 

°1  = B26  C9  E43  F8  M16  W116  TC5.1 

°2  = B26  C9  E43  F8  M16  N28  N24  W116  (with  StrUt  S1  > 

°3  = B26  C9  E43  F8  M16  R5  V8  W116  TC5.1 

°4  = b26  C9  E43  F8  M16  W116  TC5.1 

°5  = B26  C9  E43  F8  M16  N28  N24  R5  V8  W116 

°6  = b26  C9  E43  F8  M16  N28  N24  R5  VB ]%  0 cover  plate  off 
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CONFIGURATIONS  INVESTIGATED  (Continued) 


= b26  C9  E43  F8  M16 


N28  R5  V8  W116 


strut,  S2  cover  plate  #1  off  MPS 
base  plate  off 


°8  ' B26  C9  E43  F8  M16 


R5  V8  WI16 


strut,  S2  cover  plate  #2  off  MPS 
base  plate  off 


°9  = B26  C9  E43  F8  M16  N28  N24 


W-j|g  (with  strut  S^) 


where : 
Component 


Description 

Orbiter  fuselage  per  Rockwell  lines  VL70-000140A/B, 
model  drawing  SS-A01360 

Orbiter  canopy  per  Rockwell  lines  VL70-000140A/B, 
model  drawing  SS-A01360 

Orbiter  full-span,  unswept  hingeline,  6"  gapped 

per  Rockwell  lines  VL70-000200,  model  drawing  SS-A01360 

Orbiter  body  flap  per  Rockwell  lines  VL70-000200,  model 
drawing  SS-A01360 

Orbiter  OMS/RCS  pods  per  Rockwell  lines  VL70-000203A, 
VL70-008401 , model  drawing  SS-A01360 

Orbiter  main  propulsion  system  (MPS)  nozzles  - VL7Q- 
0001 40A,  VL70-005030A,  model  drawing  SS-A01360 

Orbiter  OMS  nozzles  - VL70-000140A  model  drawing  SS- 
A01360 

Orbiter  rudder  per  Rockwell  lines  VL70-000146A,  model 
drawing  SS-A01360 

Orbiter  tail  cone  fairing  which  covers  the  MPS  nozzles 
and  the  OMS  nozzles  and  base,  built  by  the  Boeing 
Company,  also  used  in  CA5 

Orbiter  centerline  vertical  tail  per  Rockwell  lines 
VL70-000146A,  model  drawing  SS-A01360 

Orbiter  double  delta  wing  per  Rockwell  lines  VL70- 
000200,  model  drawing  SS-A01360 
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CONFIGURATIONS  INVESTIGATED  (Continued) 


Effects  of  simulated  attach  hardware  were  investigated  using  the 


following  model 
AT38 


AT 


39 


components  attached  to  the  carrier. 


Forward  attach  structure  between  the  Orbiter 
model  used  for  iQ  of  3 to  10  degrees  for 


and  carrier 
aZ  = 0 feet 


Aft  attach  structure  between  the  Orbiter  and  carrier 
model  for  AZ  = 0 feet 


The  carrier  model  was  an  0.030-scale  representation  of  the  Boeing 
737-100  aircraft  with  surface  contours  built  to  represent  the  747  under 
loads  it  would  experience  with  a 600,000  pound  gross  weight  flying  at  Mach 
0.86  at  an  altitude  of  35,000  feet.  The  model  also  had  a built  in  0.64° 
leading  edge  up  wing  tip  twist  to  compensate  for  model  aero^astic effects, 
which  are  estimated  to  produce  a 0.64°  leading  edge  down  twist.  The 
carrier  had  200  square  foot  tip  fins  on  its  horizontal  tail.  Spoilers 
were  deflected  to  45°  and  flaps  were  retracted  during  most  of  the  test. 
Several  runs  were  made  with  spoilers  retracted.  Elevator  and  rudder  de- 
flections were  varied  during  the  test.  The  carrier  was  tested  both  iso- 
lated and  in  the  presense  of  the  Orbiter  at  various  separation  conditions. 
Carrier  configurations  investigated  were. 

nya  = b27  8 f0  h156  m||  n”  t19  v9 , w44_, 

747/1  * B27  8 f0  H15  6 « SM2  T19  V9J  W44.V  6S  r 45 

where: 

Component  Description 

®27.8  fUSelB9e 

c all  flaps  retracted 


18 


CONFIGURATIONS  INVESTIGATED  (Concluded) 

H15.6 

horizontal  tail  (H15)  with  200  ft2  tip  fins 

i,25 

M26 

inboard  (Mgg)  and  outboard  (M^g)  nacelle  struts 

N57 

08 

inboard  (Ng7)  and  outboard  (Ngg)  nacelles 

S1  -12 

12  spoiler  panels  located  on  wing  upper  surface,  all 
deflected  45° 

T1 9 

flap  track  fairing 

V9.1 

vertical  tail 

W44.1 

wing 

Orbiter  base  pressures  were  measured,  for  configurations  without  tail 
cone,  at  locations  as  shown  by  figure  2c,  Pressures  were  measured  on  both 
sides  of  Orbiter  support  strut  when  was  used  and  pressures  were  measured 
on  the  fuselage  near  the  vertical  tail  when  the  vertical  tail  was  installed 
as  shown  by  figure  2d.  Pressures  were  measured  in  the  Orbiter  and  carrier 
balance  cavity. 
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TEST  FACILITY  DESCRIPTION 


The  Boeing  Transonic  Wind  Tunnel  (BTWT)  is  a continuous  flow,  closed 
circuit,  single  return,  atmospheric  facility  with  the  following  character- 
istics: 

Test  Section  Flow  Parameters  Test  Section  Dimensions 


Freestream  Condition 

Range 

Description 

Value 

Mach  number 

0 thru  1.15 

Cross-section  (minus 

Dynamic  pressure,  psia 

0 thru  6.3 

corner  fillets),  ft. 

8 x 10 

Static  pressure,  psia 

15  to  5.4 

Length,  ft. 

14.5 

Stagnation  pressure 

atmospheric 

Area,  ft.2 

88 

Maximum  unit  Reynolds 
number,  per  foot 

4 x 106 

Maximum  total 

temperature,  °F 

160 

The  test  section  can  be  operated  with  either  solid  or  slotted  walls. 
The  slotted  wall  configuration  consists  of  16  slots  which  can  vary  wall 
porosity  from  3.5%  to  11%. 

Test  data  acquistion,  recording,  computations,  and  display  are  done 
by  an  XDS-9300  computer  and  Astro  data  sub-system. 
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DATA  REDUCTION 


Force  and  moment  data  were  reduced  in  both  body  and  stability  axes 
using  standard  Boeing  data  reduction  procedures.  The  following  data  re 
duction  constants  were  used: 

Carrier  Orbiter 


Symbol 

Description 

Model 

Scale_ 

Full 

Scale 

Model 

Scale 

Full 

Scale 

S 

ri  2 

reference  area,  ft. 

4.950 

5500 

2.421 

2690.0 

b 

reference  span,  in 

70.441 

2348.04 

28.100 

936.68 

c 

reference  mac,  in 

9.833 

327.78 

14.244 

474.81 

MRC 

moment  reference  center,  in 

XC  or  XO 

40.197 

1339.90 

33.270 

1109.0 

YC  or  YO 

0.0 

0.0 

0.0 

0.0 

ZC  or  ZO 

5.723 

190.80 

11.250 

375.0 

No  base  or  cavity  corrections  were  applied  to  the  data. 

Wind  tunnel  data  were  interpolated  versus  the  applicable  separation 
parameters  (ao>  AZ,  AX,  aw,  AY,  Bo,  Sc>  anc*  as  summarized  by  Table  VII. 
These  interpolated  data  were  used  to  compute  interference  increments  by 
subtracting  isolated  data  from  interference  data  as  summarized  by  Table 
VIII.  A special  interpolation  routine  was  used  for  datasets  with  simu- 
lated attach  hardware  as  summarized  by  Tables  IX  and  X.  Interpolated 
carrier  data  were  corrected  for  support  strut  tare  and  interference  using 
corrections  obtained  during  test  CA5  as  summarized  by  Table  XI.  Basic 
data,  interpolated  data,  incremental  data,  and  carrier  data  with  tare  and 

interference  corrections,  are  presented  in  this  report.  Tables  IV  through 

VI  describe  data  presentation  formats. 
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TEST  : CA20 


date:  n -20-74 


TEST  CONDITIONS 


MACH  NUMBER 


REYNOLDS  NUMBER 
(per  unit  length) 

1 .93  x 106/FT 
2.81  x 1 06/  FT 
2.94  x 1 06/ FT 
3.30  x 106/FT 


DYNAMIC  PRESSURE 
(pounds/sq.  ft . ) 


STAGNATION  TEMPERATURE 
(degrees  Rankine) 


BALANCE  UTILIZED: 


Orbiter:  BTWT  #660F  2.074  inch  dia. 

Carrier:  BTWT  External  Balance 


CAPACITY 


NF 

Orbiter 
1780  lb. 

Carrier 
10,000  lb. 

SF 

1335  lb. 

5,000  lb. 

AF 

301.5  lb. 

1,000  lb. 

PM 

4266  in. -lb, 

100,000  in. -lb. 

RM 

2014.5  in. -lb. 

25,000  in. -lb. 

YM 

2014.5  in. -lb. 

25,000  in. -lb. 

COEFFICIENT 

TOLERANCE: 


COMMENTS: 


TEST  RUN  NUMBERS 


c 


TEST: 


CA20 


TABLE  II 


DATA  SET/RUN  NUfc 


OATA  SET 
IDENTIFIER 


CONFIGURATION 


P &N  O I 9 


Qz. 


10 


2.0 


O a 5 


21 


22 


23 


Otj  3 


2_ 


2C» 


JL 


ro 


27 


as 


0*~7  Sg. 


29 


0* 


3£> 


3! 


o_ 

0 


32 


32 


°q  5 2. 


13 


19 


2S 


31 


r 1 I i I -i  i l 1 i -L-L 


1 A 1.  U- 


I I I I J. 


-Lx. 


1 i X...X 


1 1 l-x. 


COEFFI 


a or  fi 

SCHEDULES 


TEST  RUN  NUMBERS 


:USliiJb  raGfi  IS 

OOR  QUALITY 


TEST  RUN  NUMBE 


NASA-MSFC-MAF 


fJlBwON  NOa  IS  3 ^ 


w POOR 


TABLE  II.  (Continued) 


OAT*  SET 
IDENTIFIER 


CONFIGURATION 


7?il  7^6.1 


799  794- 


nasamsfcmaf 


Ml8*»nN  NHb  iS3 


TEST:  Cfi'ZO 


TABLE  II.  (Continued) 


DATA  SET  RUN  NUMBER  COLLATION  SUMMARY 


DATE 


/'S/75 


OATA  SET 
IDENTIFIER 


CONFIGURATION 


CnFLFUE 


OR&*  TER. 


RGrN  163  | 74-7//  O.S, 


&Lo 


a or  0 

SCHEDULES 


COEFFICENTS 


I O V A R 111  «C  - AR 


NASA*SFC*#AF 


TABLE  II.  (Continued) 


TEST: 


* A ' 

JL1 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE  : • : •/  • ! /L5/TS 


OATA  SET 
IDENTIFIER 

CONFIGURATION 

1 CAHrjek 

f Oft0jr£R 

■ »■>■■"■■  1 ■■■  ' 

. 

v> 

fa 

Me# 

r?- 

d* 

&Y 

A 2 

/o 

/g- 

NI2  1 

V47//  O,  S; 

? 

-5 

o ' 

" o' 

5 

0 

0.6 

-5 

0 

0 

/ b" 

-766 

7Cs7 



14.2. 

o 

o" 
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TABLE  II.  - DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 

(Continued) 


Symbol  Definition 

Orbiter 

O-j  = Vertical  tail  off  (Vo) 

Tail  cone  on  (TC5J) 

0?  = Vertical  tail  off  (Vo) 

c Tail  cone  off 

with  strut  S] 

Og  = Vertical  tail  on  (Vs) 

Tail  cone  on  (TC5J  ) 

O4  = Tail  cone  on  (TC5J) 

Vertical  Tail 
simulating  dummy 
strut 


Orbiter  Support  Strut 


Og  = Vertical  tail  on  (V8) 
Tail  cone  off 


Og  = MPS  base  plate  off 

Vertical  tail  on  (V8) 


07  = MPS  base  plate  off, 

S2  cover  plate  #1  off, 

Vertical  tail  on 

Or,  = MPS  base  plate  off, 

S2  cover  plate  #2  off. 

Vertical  tail  ori 

Og  = MPS  ba: e plate  on. 
Vertical  tail  off 
with  strut  S£ 


S-j  = Orbiter  support  blade  strut,  upper  entry  position 
$2  = Orbiter  support  blade  strut,  lower  entry  position 
Sg  = Orbiter  dummy  support  blade  strut 


Carrier 

747/0  = Carrier  with  spoilers  and  flaps  retracted 
747/1  = Carrier  with  spoilers  deflected  45°  and  flaps  retracted 
a,  e,  and  aZ  Schedules 
A ac  = 0°,  2°,  4°,  6°,  8°,  10° 

A 3C  = -10°,  -7°,  -5°,  -3°,  -2°,  -1°,  0°,  +1°,  +2°,  +3°,  +5°,  +10° 
A aQ  = 6°,  8°,  10°,  12°,  14°,  16°,  18° 
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TABLE  II,  (Concluded) 

0"*,  3%  7.5',  15%  30%  45%  60" 

2.5%  0%  -2.5%  -5%  -7.5%  -10%  -15° 

* minimum  attainable 


A AZ  = 

A g0  = 


Table  III.  - MODEL  DIMENSIONAL  DATA 
A.  Carrier  Model 


MODEL  COMPONENT:  BODY  - B27.8 

GENERAL  DESCRIPTION;  Body  74-7  Project  with  A.P.V. 


Model  Scale:  0.03 

Drawing  Number:  65-69716 

Full  Scale  Model  Scale 

2702  81.06 

7.66 


Area 

Wetted,  ft^  T2.71 


Dimensions: 

Length,  in 
Max.  Width,  in 


38 


Table  1 1 1 A - Continued 


MODEL  COMPONENT;  Horizontal  Tail  H15.6 

GENERAL  DESCRIPTION:  Horizontal  Tail  with  Vertical  Fins  on  each 
Tip  at  Body  B.  L.  12.82 

Model  Scale  0.03  

Drawing  Number  1319-55  1/2  - 60 


Dimension: 

Full  -Scale 

Model  Scale 

EXPOSED  DATA  (one  side) 

Area-ft^ 

200 

40 
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(Jj  Table  III  A - Continued. 

MODEL  COMPONENT:  M25 

GENERAL  DESCRIPTION:  Inboard  747,  JT9D  nacelle  strut 
Model  Scale:  0.03  ■ 


Dimensions 

Wing  B.L.  of  nacelle  CL,  in. 
Cont  angle  deg.  inboard 


Full  Scale 
470.0 

2 


Model  Scale 
14.100 
2 


TABLE  III  A - Continued 


MODEL  COMPONENT:  M26 

GENERAL  DESCRIPTION:  Outboard  747,  JT9D 

Strut 

Model  Scale:  0.03 

Drawing  Number:  937-590 

Dimensions  Full  Scale  Model  Scale 

W L of  C,  , in  

l 2 

Cant  angle,  deg  inboard  


25.020 

2 
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Table  III  A - Continued. 

MODEL  COMPONENT:  N57 

GENERAL  DESCRIPTION  Inboard  Fan  Cowl  and  Primary  747  Nacelle, 

Flow  Through  Type . 

Model  Scale:  0.03 

Drawing  Number:  S.O.  1007-96-97 
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Table  III  A - Continued 


MODEL  COMPONENT:  N58 

GENERAL  DESCRIPTION:  Outboard  Fan  Cowl  and  Primary  747  Nacelle, 
Flow  Through  Type  _____ 

Model  Scale:  0.03 

Drawing  Number  S.O.  1.007-96,-97 
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Table  III  A - Continued. 


MODEL  COMPONENT:  Spoilers  Sl-12 

GENERAL  DESCRIPTION:  Multi -panel  flight  spoilers.  Four  outboard  and 

s 

two  inboard  spoiler  per  side.  Subscript  denotes  spoiler  panel  1 is 
the  most  outboard  L.H.  panel  and  ^12  is  most  outboard  R.H.  panel  . 


747  Model  Scale:  0.03  Model:  1065 

Drawing  No.:  65-71450,  S.O.  1065-51,  -59,  -81,  -173 


Dimensions:  (One  panel) 

Outboard  S-j^  and  Sg_-|g  (Fir). 
Span  (equivalent) 

Chord 

Inboard  Sg_g  and  S7_g  (Ft2) 
Span  (equivalent) 

Chord 


Full  Scale 
Ft. 

21.48 

6.25 

3.44 

35.31 

7.50 

4.71 


Model  Scale 

nn 

0.019  ft2 

2.25 

1.238 


2.70 

1.696 
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o 

Table  III  A - Continued 

MODEL  COMPONENT:  T19  

GENERAL  DESCRIPTION:  Flap  Track  Fairings, 

4 on  each  side 

Model  Scale:  0.03 

Drawing  Number : S . 0 . 1 007 -403 


DIMENSIONS 

Full  Scale 

Model  Scale 

WBL  of  Track  no.  1 , 
2, 

3, 

4, 

in* 

in. 

in* 

in 

235.3 

7.06 

353.0 

10.59 

652.0 

19.56 

743.6 

22.31 

50.0 

1.5 

Distance  from  wing 

Trailing  edge  to: 
Track  Trailing 
edge,  in. 


»&£ £ 


Table  III  A - Continued. 


MODEL  COMPONENT:  Vertical  V9.T 

GENERAL  DESCRIPTION:  Swept  Vertical  Tall 

Model  Scale:  0.03' 

Drawing  Number:  65-6.9716;  1007-26,-610;  937-319 


Dimensions: 


Full  Scale  Model  Scale 


TOTAL  DATA 

Area  (Theo)  — Ft2 
Span  (theo)  - In. 
Sweep-Back  Angles,  Degrees 
Leading  Edge 


630.0  .567 

386.5  11.595 


50.12  50.12 


Chords: 

Root  (Theo)  WP-in. 
Tip  (Theo)  WP-in. 
Cus.  Sta.  of  .25  MAC 


461 .67  13.85 

157.0  — UjL 

2529.6  75.888 


Table  1 1 1 A - Continued. 

MODEL  COMPONENT : WING-W44.1 

GENERAL  DESCRIPTION:  Swept  747  Wing 

Model  Scale: 0.03 

Test  No;  DWG.  No.  65-89585 

Dimensions:  Full  Scale  Model  Scale 

Total  Data 

Area  (Theo. ) Ft^ 

PI  anfonn 

Span  (Theo  In. 

Aspect  Ratio 

Incidence  Angle,  degrees 


327,78  9.83 

1339.90  40,197 

190.80  5.723 


Chords : 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 


5500 


2348.04 


6.96 


4.95 


70.441 


6.96 


to- 


TABLE  IIIA  - Continued. 

MODEL  COMPONENT:  ATTACH  STRUCTURE  - ATgg 

GENERAL  DESCRIPTION:  Orbiter  to  carrier  forward  attach 

struts . 

W ■ 

MODEL  SCALE:  0.030 

DRAWING  NO,:  BOEING  1319-43 


SCALE 


DIMENSIONS: 

FULL 

MODEL 

AT38 

15.6 

0.465 

A”3  8 . 1 

91.6  7 

2.75 

AT38 .2 

75.00 

2.25 

AT38 . 2A 

75.0 

2.25 

AT3  8 . 3 

ROD 

REMOVED 

ROD  ■ 
REMOVED 
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TABLE  II I A - Concluded. 

MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT3g 

GENERAL  DESCRIPTION:  Orbiter  to  carrier  aft  attachment,  pitch 

adjustable  from  0 to  10  deg. 

MODEL  SCALE:  0.030 

DRAWING  NO.:  Boeing  50  1319-37, 


DIMENSIONS:  . FULL  SCALE  MODEL  SCALE 

Pivot  location: 

In.,  Xc  400.0  12,0 

In. , Zc  160.7  4.821 

Equivalent  Span  (At  0 deg  i0rb^: 

Centerline  orbiter  521.0  15.63 
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TABLE  III  MODEL  DIMENSIONAL  DATA 
B.  Orbiter 


MODEL  COMPONENT  : BODY  - B?a 

GENERAL  DESCRIPTION  *•  — Configuration  140A/B  orbiter  fuselage. 

NOTE;  is  identical  to  B24  except  underside  of  fuselage  has  been 

refaired  to  accept  

MODEL  SCALE:  0,030 MODEL  DWG:  SS-A00147,  Release  12 

DRAWING  NUMBER  : VL70-000143B,  -000200,  -000205,  -006089,  -000145 

VL70-000140A,  -000140B  * 


DIMENSIONS  : 


FULL  SCALE  MODEL  SCALE 


Length  (OML:  Fwd  Sta  3^  =235),  In. 
Length  (IML:  Fwd  Sta  XQ= 23  8),  In. 

1293.3 

1290.3 

38. 799 
38. 709 

Max  Width  ( At  XQ  - 1528.  3),  In.  

264.0 

7.920 

Max  Depth  (At  XQ  = 1464),  In. 

250.0 

7.500 

Fineness  Ratio  

0.  264 

0.  264 

Area  - Ft^ 

Max«  Cross-Sectional  _ 

340.88 

0.307 

Planform 


Wetted 


TABLE  II IB  - Continued. 


MODEL  COMPONENT 


CANOPY  - C 


SL 


GENERAL  DESCRIPTION  ’ Configuration  3A.  Canopy  used  with  fuselage  B 


26* 


MODEL  SCALE: 

0.  030 

MODEL  DWG:  SS- A0  01 47,  Release  12 

DRAWING  NUMBER  : 

VL70-000143  A 

DIMENSIONS  : 

FULL  SCALE  MODEL  SCALE 

Length  (XQ -434.  643  to  578),  In. 
Max  Width  (At  XD  = 513.  127),  In. 
Max  Depth  “ 485.  0),  In. 

Fineness  Ratio 
Area 

Max.  Cross-Sectional 
Planform 

Wetted 

Base 


143.357 


152.412 


25.  00 


4.  301 


4.  572 


0.  750 
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TABLE  I I I B - Continued, 


MODEL  COMPONENT:  SLOTTED  ELEVON  (6  INCH  GAP)  - 

GENERAL  DESCRIPTION:  Configuration  140A/B  orbiter  elevon. 

-.,-N°TE:  Eka.,  is  a slotted  version  of  E,^...'  Data  are  for  one  side. 


MODEL  SCALE:  0.  030 

DRAWING  NUMBER:  VL70-000200,  -006089,  -006092 


DIMENSIONS: 

Area  - Ft2 

Span  (equivalent)  , In. 

Inb'd  equivalent  chord  , In. 

Outb'd  equivalent  chord.  In. 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 

Sweep  Back  Angles,  degrees 


I 

FULL-SCALE 

210.  00 
349.2 
118.  004 
55,  192 


0.  2096 
0.  4004 


Leading  Edge 
Tailing  Edge 

Hingeline  _ 

(Product  of  Area  & c). 

Area  Moment  Ft3 

Mean  Aerodynamic  Chord  , In. 


0.  00 
-10.  056 

0.  00 

1587,  25 

90.7 


MODEL  SCALE 

0.  189 
10.  476 

3.  540 

1.  656 


0.  2096 
0.  4004 

-0.  00 
-10-056 
0-  00 
0,  043 

2.  721 


TABLE  II IB  - Continued. 


MODEL  COMPONENT  : BQDY  FLAP  - Fg 

GENERAL  DESCRIPTION  '■  Configuration  140 A/ B orbiter  body  flap 
NOTE:,  Hingeline  located  at  X = 1528.3,  Z = 284.3 

— e o— — — 


MODEL  SCALE:  0.03  0 MODEL  DWG;  SS-A00147,  Release  12 

DRAWING  NUMBER  : VL70-000140A,  >000145 


DIMENSIONS  : 

Length  (XQ=1520  - 1613)  In. 
Max  Width  > IN. 

Max  Depth  (Xc  = 1520),  In. 

Fineness  Ratio 

2 

Area  - Ft 

Max.  Cross-Sectional 
Planform 

Wetted 

Base 


FULL  SCALE 

93.  00 
262.  00 
23.  00 


15  0.  525 


41.  847 


MODEL  SCALE 

- 2,  79 
7.86 
0.  69 


0.1355 


0.0377 
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TABLE  I I I B - Continued. 


MODEL  COMPONENT  : OMS  POD  ~ M16 


GENERAL  DESCRIPTION  : Configuration  140C 

Orbiter  OMS  pod  - Short  pod 

MODEL  SCALE:  0.  030 

DRAWING  NUMBER  : VL70-008401,  - 

008410 

DIMENSIONS  : 

FULL  SCALE 

MODEL  SCALE 

Length  (OMS  Fwd  Sta.  Xn=1310.  5)  258.50 

7.  755 

Max  Width  (At  XQ  = 1511),  In. 

136.  8 

4.  104 

Max  Depth  (At  = 151 1 ),  In. 

74.  70 

2.241 

Fineness  Ratio 

2.  484 

2.484 

Area  " 

Max.  Cross-Sectional 

58. 864 

0.  053 

Pi  an  form 

Wetted 

Base 
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TABLE  I I IB  - Continued. 


MODEL  COMPONENT:  MP3  NOZZLES  - N24 


GENERAL  DESCRIPTION : Configuration  140A/B  orbiter  MPS  nozzles 


MODEL  SCALE:  0.  030 

MODEL  DWG:  SS-A00147,  Releas. 

DRAWING  NUMBER:  VL70- 00503 0A.  -000140A 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

MACH  NO. 

Length  - In. 

Gimbal  Point  to  Exit 

Plane 

1 57.  00 

4.  71 

Throat  to  Exit  Plane 

99,  2 

2.  976 

Diameter  - In. 
Exit 

91.00 

2.  73 

Throat 

Inlet 

Area  - 
Exit 

45.  166 

0,  0407 

Throat 

C-imbal  Point  (Station)  - 
Upper  Nozzle 
X 

In. 

1445.00 

43.35 

Y ' 

~ 0. 0 

0.0 

Z 

443 . 00 

13.  29 

Lover  Nozzles 
X 

1468. 170 

44.  045 

Y 

±53 . 00 

±1.59 

2 

342.640 

10. 279 

Null  Position  - Deg. 
Upper  Nozzle 
Pitch 

16 

16 

Yav 

0 

0 

Lover  Nozzle 
Pitch 

10 

10 

Yav 

3.5 



ORIGINAL 
OP  POOR  QUAHpKi 
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TABLE  II IB  - Continued. 


MODEL  COMPONENT:  QMS  NOZZLES  ^ N2g ' 

GENERAL  DESCRIPTION:  Configuration  140A/B  orbiter  QMS  Nozzles 


MODEL  SCALE:  0.  030 


DRAWING  NUMBER: 
DIMENSIONS: 
MACH  NO. 


Length  - In. 

Girabal  Point  to  Exit  Plane 
Throat  to  Exit  Plane 

Diameter  - In. 

Exit 

Throat 

Inlet 

Area  - ft^ 

Exit 

Throat 


Gimbal  Point  (Station) 
Left  jyggsic  Nozzle 
X „ 


In. 


zg 


Right  Jaasr  Nozzles 

X o 
Yo 

Zo 

Null  Position  - Deg. 
Left  Nozzle 

Pitch 
Yav 

Right  issaar  Nozzle 
Pitch 
Yav 


FULL  SCALE 

MODEL  SCALE 

1518. 00 

45.  54 

-88.0 

-2.  64 

492.  0 

. 14.  76 

1518.0 

45.  54 

88. 0 

2.  "64 

W2T71 r 

14.  76 

±8 

±8 

tb'd.  2°30' 

Inb'd  Same 

±8 

±8 

ltb'd. 

1 Inb'd 
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TABLE  I I IB  - Continued. 
MODEL  COMPONENT:  RUDDER  - Rq 


GENERAL  DESCRIPTION:  __  Configuration  I40C  orbiter  rudder  (identical  to 

configuration  140A/B  ruddp.r) 


MODEL  SCALE:  0.030 


DRAWING  NUMBER: 


VL70-000 146B.  -000095 


DIMENSIONS; 


Area  - Ft 

Span  (equivalent)  , In. 

Inb'd  equivalent  chord,  in. 

Outb'd  equivalent  chord,  in. 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv,  chord 

Sweep  Back  Angles,  degrees 

Leading  Edge 

Tailing  Edge 


FULL-SCALE 

100.  15 
201.  00 

91.  585 
5 0.  833 


0.  400 


-Q.,  400.. 


"'"product  of  area  and  c) 

Area  Moment  Ft' 

Mean  Aerodynamic  Chord,  Inches 


26.  25 
34.  83 
610.  92 


73.  2 


MODEL  SCALE 

0. 090 
6.  03 

2.  748 

1.  525 


0.  400 


JLMHL 


ZL.25,. 


34.  83 


JO,.  0165. 


2.  196 
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TABLE  II IB  - Continued. 


MODEL  COMPONENT  : ORBITER  TAILCONE  - TC?.i  

GENERAL  DESCRIPTION  '■  Fairing  mounted  on  orbiter  fuselage  base  for 
ferry  missions . 


MODEL  SCALE:  0.030 


DRAWING  NUMBER  ; '.Boeing  Dwg  No.;  1319-71 


DIMENSIONS  : 

Length 
Max  Width 

Max  Height 

Fineness  Ratio 
Area  ~ 

Projected  frontal  area 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 


FULL  SCALE  MODEL  SCALE 

445.83  13.375 


303.33  9. 10 


265. 00  7.95 


324.105  0.2917 
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TABLE  I I I B - Continued. 


MODEL  COMPONENT:  VERTICAL  * Vg 


GENERAL  DESCRIPTION:  Configuration  140A/B  arbiter  josxLical  tail* 


MODEL  SCALE: 


0.  030 


MODEL 


DRAWING  NUMBER: 
DIMENSIONS: 

TOTAL  DATA 


VL70-000146A 


,2 


Area  (Theo)  - Ftc 
Planform 

Span  (Theo)  - In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep-Back  Angles,  Degrees. 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 

Chords: 

Root  (Theo)  WP 
Tip  (Theo)  WP 
MA.C 

Fus.  Sta.  of  -25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

Airfoil  Section 

Leading  Wedge  Angle  - Deg. 
Trailing  Wedge  Angle  - Deg. 
Leading  Edge  Radius 

Void  Area 


Oi  SS-A00148,  Release  6 

FULL  SCALE 

MODEL  SCALE 

413. 253 

0.  372  . 

315.720  9.  4Z2 

1.  675 

1.  673 

n 507 

0-  507 

0.  404 

0.  404 

45. 000 

45.  000 

26.  25 

26.  25 

41.  13 

41.  13 

268. 50 

8.  055 

1 OR  47 

3.  254 

Twrsi 

5.  994 

1463. 35 

43.901 

635.  52 

_ 19..  Mh 

0.  00 

O 

O 

O 

10.  00 

10.  00 

14.  92 

14.92  . 

2.  00 

0.  060 

13.  17 

i 

0.119 

0.  00 

0.  00 

Blanketed  Area 


TABLE  I I IB  - Concluded. 


MODEL  COMPONENT : WING-W,^ 


9EN.ERAL  DESCRIPTION:  Configuration  4 


NOTE;  Identical  to  except  airfoil  thickness.  Dihedral  angle  is  along 

trailing  edge  of  wing.  Geometric  twist  = 0. 


MQ.PEJL  -SCALE ; flLim 


Ft'1 


TEST  NO. 

DIMENSIONS: 

TOTAL  DATA 
'""“Area  '{.Theo . ) 

Plan form 

Span  (Theo  In.  * 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees  . 
Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords: 

Root  (Theo)  B. P.0.0. 

TiD,  (Theo)  B.P, 

MAC  Ojz/o 

Fus.  Sta.  of  .25  MSf? 


p00^j40_ 


W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

EXPOSED  DATA  . , 

AVea"ir(Theo ) Ft 

Span,  (Theo)  In.  BP108 

Aspect  Ratio 

Taper  Ratio 

Chords 

Root  BP108 
Tip  1.00  b 

MAC  2 
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Table  IV, 

CA20  DATASET  DESCRIPTION 
(Raw  Data) 


DATASET 

TYPE 

DESCRIPTION 

RGNXXX 

Longitudinal  coefficient  schedule  for  747  carrier 
bal'ance  data  which  contain  "standard"  wind  tunnel 
corrections. 

AGNXXX 

Lateral  coefficient  schedule  for  747  carrier  balance 
data  which  contain  "standard"  wirtd  tunnel  corrections. 

BGNXXX 

Longitudinal  coefficient  schedule  for  orbiter  balance 
data  which  contain  "standard"  wind  tunnel  corrections. 

CGNXXX 

Lateral  coefficient  schedule  for  orbiter  balance  data 
which  contain  "standard"  wind  tunnel  corrections. 

DGNXXX 

Pressure  coefficient  data  as  follows: 

Q(PSF)  - dynamic  pressure,  psf 

PB1 , PB2,  PB3  - orbiter  base  pressure  coefficients 

PCAV  - orbiter  cavity  pressure  coefficient 

PSC  - carrier  cavity  pressure  coefficient 

LHLS,  RHLS  - left  and  right  hand  pressure 

coefficients  in  proximity  to  orb. 
vert,  tail  for  blade/sting  support 
system. 

LHVERT,  RHVERT  - identical  to  LHLS  and  RHLS  but 

for  base  sting  support  system. 

ALPHAO 

DZ 

Datasetl 

Dataset^Sequence  1st  ID 


RGHXXX  034-036  _ - MACH 

037  MACH 

' ' 038  & 039  | MACH 

040-149 


AGNXXX  040-149  I ALPHAO 


BGNXXX  001-011  & 015-033  & 037  j MACH 


012  & 013  MACH 


014 


038  & 039  MACH 


040-149  ALPHAO 


CGNXXX  040-149  I ALPHAO 


DGNXXX  001-011  & 015-019  & 037  ! MACH 


012  & 013  MACH 


014  MACH 


020-033  MACH 


034-036  MACH 


Table  V. 

CA20  COEFFICIENT  SCHEDULE 
(Raw  Data) 


2nd  ID!  1 


alphaw [beta  Q(PSF) 


ALPHAO I ALPHAW I BETA 

i 


BETA  ALPHAW | ALPHAO 


MACH  DX 


MACH  DX 


ALPHAO {BETAO  PHI 


ALPHAO  BETAO 


BET AO  ALPHAO! PHI 


BETA  I ALPHAW 'ALPHAO 


Coefficients 


CLN  CSL 


CLM  CY  CLN  CSL 


CLM  CY 


BETAO  i PHI  ALPHAW iBETA  CL 

i i 


BETAO  f PHI  ALPHAW 'BETA  CY 


Q(PSF) [CL  {CD 


PHI  Q(PSF) ! CL 


Q(PSF) j CL  CD 


DZ 


CLM  CY 


CLM  CY 


CLM  CY 


MACH  j DX 


alphao|q(psf)|pbi 


DZ  |q(PSF)'PB1 


BETAO  !q(PSF)|pB1 


ALPHAO | Q(PSF) : PB1 


ALPHAW  PSC 


PB2  PB4 


LS  PHLS  PCAV 


PB2  j PB4  ILHVERT  JRHVERT .PCAV 


038  & 039 

MACH 

| BETA 

Iq(psf) 

PB1 

PB2 

PB4 

040-149 

ALPHAO  i 

! DZ 

Q(PSF) 

PB1 

PB2 

! P84 

— 1 

LHLS  1 

PHLS 

CLN  CSL  ! 


CLN  CSL 


CLM  CY  I CLN  jCSL 


BETAO  | PH  I ALPHAW |BETA  jcL 


BETAO  { PHI  [ALPHAW [BETA  jcY  jcLN  jCSL 


PB2  j PB4  LHLS  RHLS  PCAV 


PB2  j PB4  | LHLS  RHLS  PCAV 


ID--InGrJ^ndertt  variable 


Table  VI 

CA20  DATASET  DESCRIPTION 
(INTERPOLATED/INCREMENTED  DATASETS) 


DATASET 

TYPE 

T — — * — — — - — — — — 7 

DESCRIPTION 

MGNXXX 

Interpolated  data  for  747  carrier  balance  data  in  carrier 
reference  dimensions. 

NGNXXX 

Interpolated  data  for  orbiter  balance  data  in  orbiter 

reference  dimensions. 

/ 

UGNXXX 

Incremental  data  - 747  carrier  data  in  presence  of  orbiter 

(mated)  minus  747  carrier  alone  data  in  747  carrier  reference 
dimensions . 

VGNXXX 

Incremental  data  - Orbiter  data  in  presence  of  747  carrier 
(mated)  minus  orbiter  alone  date  in  orbiter  reference 
dimensions  * 

NOTE;  Datasets  M,  N,  U,  and  V contain  the  full  AZ  array  of  0 3 7^  30  40 


and 60  ft. Therefore,  the  datasets  reflect  extrapolations' for  some  individual 
test  arrays  of  AZ.  For  subsequent  data  plotting,  the  full  aZ  arrays  were 
truncated  to  the  actual  tested  arrays. 


64 


Table  VII.  CA20  INTERPOLATED  DATASET  SUMMARY 
(M  AND  N DATASETS) 


DATASET(S) 

ii  wn  i fWL  i j / 

INTERPOLATED  VARIABLES  (1)  (2) 

NGN0Q1  -*  Oil 

MACH,  ALPHAO 

NGN012  -v  013 

MACH,  DZ 

NGN014 

MACH,  BETA0 

NGN0.15  --  033 

MACH,  ALPHAO 

MGN034  ■>'  036 

MACH,  ALPHAW 

MGN037 
NGN037  . 

MACH,  ALPHAO 

MGN038  n-_ 
NGN038  * u'iJ 

MACH , BETAC 

MGN040  ■ 
NGN040  ^ U4a 

ALPHAO,  DZ  (SEE  NOTE  3) 

MGN049 

NGN049  119 
MGNT26  iAn 
NGN 126  * 140 

. ALPHAO,  DZ,  DX,  ALPHAW,  DY , 
BETAO , BETAC,  PHI 

MGN141  ... 
NGN141  ^ 149 

ALPHAO,  DZ 

MGN120 
NGN  1 20 

ALPHAO,  DZ,  BETAC,  ALPHAW 

NOTES: 

(1)  Interpolation  procedure: 


My*. 


(2) 


Number  of  Values  Available 
for  Interpolation 

Interpolation  Procedure 

1 

Substitute  actual  test  value  with 

nominal  test  value  (Note  3 below) 

2 

Straight  line 

3 

Parabolic  spline  fit 

4 4>  00 

■ 

Cubic  spline  fit 

BETA  = BETAC 


(3) 

1 Interpolation  was  versus  DZ  and  ALPHAO;  however,  since  each  of  (hose 
datasets  (40  ->  4B)  has  only  one  ALPHAO  there  was  therefore  no  ALPHAO 
interpolation.  The  recorded  test  ALPHAO  was  replaced  with  a nominal 
test  ALPHAO  (i.e.,  8,  12,  or  16)  so  that  the  only  interpolation  was 
versus  DZ. 
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Table  VII.  Concluded. 


Interpolation  on  DX  was  not  performed  on  all  datasets  due 
to  large  data  fluxuations  from  the  nominal  condition. 


Table  VIILCA20  INCREMENTAL  DATASET  SUMMARY 


(INTERFERENCE)  - (ISOLATED) 


NOTES: 

(1)  ALPHAW  Sweep  (0,  4?  8°) 

(2)  ALPHAO  Sweep  (61  8?  10?  12?  14“  16?  18) 

(3)  Procedure  - (a)  Interpolate  base  datasets  to  various  nominal  a and  6 

combinations. 

(b)  Subtract  appropriate  interpolated  base  dataset  from 
interpolated  separation  (mated)  data,  except  for 
datasets  45  thru  48  which  were  utilized  to  provide 
the  increment  due  to  attach  hardware  as  follows: 


Resulting  Dataset  Number 

First  Dataset  Number 

Second  Dataset  Number 

UGN045 

MGN045 

MGN049  0 ALPHAO  = 8 

VGN045 

NGN045 

NGN049  » ALPHAO  = 8 

UGN046 

MGN046 

MGN052  @ ALPHAO  = 1 2 

VGN046 

NGN046 

NGN052  @ ALPHAO  = 12 

UGN047 

MGN047 

MGN055  0 ALPHAO  = 16 

VGN047 

NGN047 

NGN055  <s>  ALPHAO  = 16 

UGN048 

MGN048 

MGM046 

VGN048 

NGN048 

NGN046 

INCREMENT  = (First  Dataset)  - (Second  Dataset) 


Datasets  45  thru  48  interpolated  per  note  (3)  on  "Interpolated  Dataset  Summary 

Datasets  49,  52,  and  55  interpolated  versus  ALPHAO,  DZ,  DX,  ALPHAW,  DY,  BETAO, 
BETAC,  PHI,  . 


Table  IX.  SPECIAL  INTERPOLATION  FOR  CONFIGURATIONS  WITH  ATTACH  HARDWARE 


RESULTANT 

SGNO 

DATASET 
_ 1 

CONFIGURATION 

INPUT  DATASETS 

Bo  = 

09,  3c 

CARRIER 

ORBITER 

a0 

8* 

IBfl 

16* 

aw 

2s 

6° 

~To* 

A 

B 

747/0  0-j  Sn  AT38  AT39 

40 

41 

42 

E 

F 

747/1  01  S-]  AT38  AT39 

45 

46 

47 

I 

J 

747/1  0]  Si 

49 

K 

L 

747/1  01  $i 

52 

& 

M 

N 

747/1  0]  S] 

55 

a< 

3 = 12° 

> «w  = 

5.83° 

3o 

0° 

ec 

H 

C 

D 

747/0  0,  S-,  AT38  AT39 

43 

41 

G 

H 

747/1  0]  Si  AT38  AT39 

48 

46 

NOTES: 


(1)  Orbiter  data  were  interpolated  versus  ao  and  Az 

(2)  Carrier  data  were  interpolated  versus  aw  and  AZ 

(3)  The  interpolation  assumes  a constant  incidence  angle  between  Orbiter 
and  Carrier  even  though  they  were  mounted  on  separate  support  systems 
(see  Configuration  A,  in  Figure  2F). 

(4)  Resultant  datasets  SGNO 1 have  both  lateral  and  longitudinal 

coefficient  data. 
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Table  X. 

SPECIAL  INTERPOLATED  INCREMENTS  FOR  CONFIGURATIONS  WITH  ATTACH  HARDWARE 


RESULTANT 

DATASET 

CARRIER 

! ORBITER 

WGNR45 

XGNB45 

WGNR46 

XGNB46 

WGNR47 

XGNB47 

WGNR48 

XGNB48 

WGNR43 

XGNB43 

WGNRDB 

XGNBDB 

WGNRCA 

XGNBCA 

INPUT  DATASETS 

Bo  = 0° 

Be  = 0° 

“0 

8° 

126 

16° 

“W 

2° 

6° 

10° 

45-  49 

46-52 

47-55 

<*o  = 12°, 

<*w  = 5. 

83° 

48- 

46 

43- 

41 

( 

48,  46)  - 

(43,  41 

) 

Po  = 0°, 

Pc  = 0C 

> 

(45, 

46,  47)  - 

(40,  41 

I.  42) 

Resultant  datasets  have  incremental  lateral  and  longitudinal 
coefficient  data. 


Table  XI.  CARRIER  SUPPORT  STRUT  TARE  AND  INTERFERENCE  CORRECTION  PROCEDURE 


a,  deg. 

2 

6 

8 


0,  deg. 
0 

> 


*w  = 


CA5  Run  with 
Image  Strut 

15 

20 

23 

27 


CA5  Run  without 
Image  Strut 

99 

104 

108 

112 


3°  -y  16°,  1°  increments 

-12°  , -10°,  -8°,  -6°,  -4°  -3°  -2°, 

■1°,  0°,  1°,  2°,  3%  4°,  6°,  8°,  10°,  12c 


Correction  = 


Run  with 
Image  Strut 


Run  without 
Image  Strut 


"Correction"  datasets  are  6GMDA4,  6GMDB4  and  6GMDC4,  which  were 
interpolated  for  aw  = 2°  to  12°  and  0 = -5°,  0°,  +5°,  respectively. 


Corrected  = |CA20  Data  j - {correction  j 

"Corrected"  datasets  are  5GN034- 1 49 . For  the  DZ  and  ao  sweeps 
(2nd  independent  variable),  the  "correction"  is  a constant  value 
for  all  coefficients.  For  the  aw  and  0 sweeps  (2nd  independent 
variable),  the  "correction"  is  a function  of  aw  and  0,  respec- 
tively. 


Note: 

"Correction:  and  "corrected"  data  are  shown  in  the  Appendix. 
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U.000 
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□ l 4 .000 


PARAMETRIC  VALUES 


BE  TAG 

ELV-QB 

MACH 

PHI 

OX 


.000 

3.000 

.600 

.000 

10.000 


elv-ib 

elevon 

BET  AO 
QY 

A L PH AC 


REFERENCE  INFORMATION 
SREF  5500.0000  SO. I 
LREF  327.7800  IN. 
BREF  2348.0400  IN. 
XMRP  1339.9000  IN.: 
VMRP  .0000  IN.' 


190.8000 

.0300 


IIBSBSSBSSSSjiSSM 

HhfllSi 


IBBIBHI! 


BBSnMHBBMM 


IbB  B PS  BfflB fK 


-.04 


FIG  28  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 02  AT  PHI  = 0 ) 

PAGE  1363 


PITCHING  MOMENT  COEFFICIENT » CLM 


CA20 


747/.  1 


02  SI 


CARRIER  DATA  CMGN 130 J 


svmQL 

O 

□ 


ALPHA0 
10.000 
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CA20  747/1  02  SI 
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CA20  747/1  01  SI 


ORB I TER  DATA C NGN  125) 


SYMBOL 

ALPHAS 

O 

10.000 

ELV-1B 

□ 

14.000 

ELEVGN 

BE  TAG 

DX 

BETAC 

PARAMETRIC  VALUES 


.000 

ELV-OB 

.000 

5.000 

MACH 

.600 

-5 .000 

PHI 

.000 

.000 

OY 

10.000 

5.000 

ALPHAC 

8.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SO. 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

in.; 

YMRP 

.0000 

IN.' 

ZMRP 

375.0000 

in.; 

SCALE 

.0300 
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COEFFICIENT,  CA 


CA20  747/1 


01  SI 


ORB  ITER  DATACNGNi: 


SYMBOL 

o 

□ 


ALPHAO 

10,000 

14.000 


ELV-I8 

ELEV0N 

8ETA0 

OX 

8ETAC 


PARAMETRIC  VALUES 
.000  ELV-QB 


5.000 

-5.000 

.000 

5.000 


MACH 

PHI 

DY 

ALPHAC 


.000 

.600 

.000 

10.000 

8.000 


REFERENCE  INFORMATION 

2030.0000  SO, I 

474.8100  IN. 

938,0800  IN. 

1109.0000  IN.! 

,0000  IN.' 

375.0000  IN.) 

E .0300 
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CA20  747/1 


ORBITER  DATA  CNGN125D 


SYMBOL 

O 

□ 


ALPHAO 

10.000 

14*000 


PARAMETRIC  VALUES 


ELV-IB 

ELEVON 

BETAO 

DX 

BETAC 


.000 

5.000 

-5.000 

.000 

5.000 


ELV-OB 

MACH 

PHI 

OY 

ALPHAC 


.000 

.600 

.000 

10.000 

8.000 


pBiljSM 

SflflH 
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REFERENCE  INFORMATION 


2690.0000 
474.8100 
936,6800 
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.0000 

375.0000 

.0300 


VBBflBi 

— Bil— M 

■USSSSSSSShSE 


nssaB 


B— 


U/- 

FIG  31  VARIATION  OF  ORBITER  CHARACTERISTICS  WITH  OELTA  Z C ELEVATOR  = 0 ) 


PAGE  1601 


CA20  C 747/1  01  SI  3 - CO  1 S.l  3 


SYMBOL 

ALPHACJ 

PARAMETRIC 

VALUES 

5.000 

0 

10.000 

ALPHAC 

8.000 

BETAC 

□ 

14  .000 

ELV-IB 

.000 

ELV-OB 

.000 

ELEVGN 

5.000 

MACH 

.600 

PH! 

.000 

OX 

.000 

DY 

10.000 

BET  AO 

-5.000 

D/S  C 125  - 0073  CVGN1253 


REFERENCE  INFORMATION 


SREF 

2890.0000 

SO. 

LREF 

474.8100 

IN. 

BREF 

936  .6800 

IN. 

XMRP 

1109.0000 

IN. 

YMRP 

.0000 

IN.' 

ZMRP 

375.0000 

in.; 

SCALE 

.0300 
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SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

o 

10.000 

ALPHAC 

8.000 

8ETAC 

5.000 

□ 

14.000 

ELV-I8 

.000 

ELV-OB 

.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

DY 

10.000 

BET  AO 

-5 ,000 

REFERENCE1  INFORMATION 


SREF 

2690. GOOD 

SO  .FT 

LREF 

474.3100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

n os. oooo 

IN.XO 

YMRP 

.0000 

IN. Yd 

ZMRP 

375.0000 

IN.  20 

SCALE 

.0300 
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CA20  C747/1  01  SID 


C01  SID 


D/S  C 125  - 007 D CVGN125D 


SYMBOL  ALPHAO 

O 10.000  ALPHAC 

□ 14.000  ElV-IB 

ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 


8.000 

BETAC 

5.000 

.000 

ELV-GB 

.000 

5 .000 

HACH 

.600 

.000 

OX 

.000 

10.000 

BET  AO 

-5.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN, 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

JN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELV-IB 

ELv-ae 

ALPHAC 

OX 

REFERENCE  INFORMATION 

C MGN142  3 Q 

DATA  NOT  AVAILABLE 

-10.000 

-7.000 

4 .000 

.000 

SREF 

5500.0000 

SQ.FT 

C16N052  3 □ 

CA20  747/1  01  SI 

CARRIER  DATA  .000 

3.000 

4.000 

.000 

LREF 

327.7800 

IN. 

CMGN141)  O 

DATA  NOT  AVAILABLE 

10.000 

13.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

XMRP 

1339.8000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CMGNM2)  f 

] CA20 

747/1 

01 

SI 

CARRIER  DATA 

C1GN052)  L 

1 CA20 

747/1 

01 

SI 

CARRIER  DATA 

CMGN141  } Z 

> CA20 

747/1 

01 

Si 

CARRIER  DATA 

ELY- IB 

ELY-OB 

ALPHAC 

DX 

REFERENCE  INFORMATION 

-10.000 

-7.000 

4 .000 

.000 

SREF 

5500.0000 

SQ.FT 

„0Q0 

3.000 

4 ,000 

.000 

LREF 

327 .7800 

IN. 

10.000 

13.000 

4.000 

.000 

BREF 

2348,0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C MGN1  42  3 f 

3 CA20 

747/1 

01 

SI 

CARRIER 

DATA 

C IGNQ52  3 L 

1 CA20 

747/1 

01 

SI 

CARRIER 

DATA 

CMGN141  3 Z 

> CA20 

747/1 

01 

SI 

CARRIER 

DATA 

ELV-IB 

ELV-OB 

ALPHAC 

DX 

REFERENCE  INFORMATION 

-10.000 

-7 .000 

4.000 

.000 

SREF 

5500.0000 

SQ.FT 

.000 

3.000 

4 .000 

.000 

LREF 

327.7800 

IN. 

10.000 

13.000 

4.000 

.000 

3REF 

2343.0400 

IN. 

XMRP 

1333.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.  20 

SCALE 

.0300 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CMGN142)  Q DATA  NOT  AVAILABLE 
C 1QN052  I O CA2°  747/1  01  S1 

CMGNI41  1 DATA  NOT  AVAILABLE 


CARRIER  DATA 


ELV-IB 

ELV-OB 

ALPHAC 

DX 

-10,000 

-7.000 

4,000 

.000 

,000 

3.000 

4.000 

.000 

10.000 

13,000 

4 .000 

..000 

REFERENCE  INFORMATION 


SKEF 

5500,0000 

sq.ft 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN, 

XliRP 

1339.3000 

IN.XC 

YKRP 

.0000 

IN.YC 

ZMRP 

190.9000 

IN.2C 

SCALE 

.0300 
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TCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symbol 

CMGN142  3 Q 
C 1GN052  ) □ 

CMGNHIO  O 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ELV-IB 

-10.000 

<000 

10.000 


ElV-CB 

-7.000 

3.000 

13.000 


ALPHAS 
4 . 000 
4.000 
4.000 


RtFfiftEHCE  l&zmMim 

SREF  5500.0000  SQ.FT, 

LREF  327.7BCG  IN. 

BREF  2348. 04G0  IN. 

XHRP  1333.9000  IN.XC 

YMRP  .0000  IN « YC 

2MRP  130.8000  IN.ZC 

SCALE  .0300 
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PITCHING  MOMENT  COEFFICIENT  * CLM 


DATA  SET  SYH80L  CONFIGURATION  DESCRIPTION 

C MGN 1 42  ) Q CA20  747/1  01  SI 
C 16N052  3 LJ  CA20  747/1  01  SI 
CMGNH1  3 <$  CA20  747/1  01  SI 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ELV-1B 

-10.000 

.000 

10.000 


ELV-03 
*7 .000 
3,000 
13.000 


ALPHAC 

4.000 
4.0QC 
A .000 


REFERENCE  INFORMATION 
tEF  5500.0000  SQ.F' 

*EF  327.7800  IN. 

*EF  2348.0400  IN. 

1RP  1339.3000  IN.X< 

1RP  .0000  IN.Y( 

1RP  I SO.  8000  IN.2< 

:ALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CMGN142J  Q DATA  NOT  AVAILABLE 

C1GN052  D H CA20  747/1  01  Si 

CMGN141  D O DATA  NOT  AVAILABLE 


CARRIER  DATA 


ELV-I8 

-10.000 

.000 

10.000 


ELV-OB 

-7.000 

3.000 

13.000 


ALPMAC  ox 

4.000 
4.000 
4 .000 


REFERENCE  INFORMATION 


.000 

.000 

.000 


SREF 

ssoo.oooo 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

1N.YC 

ZMRP 

190.8000 

IN.ZC 
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DATA  SET  SYMBOL 
CMGN142)  Q 
C1GN052)  □ 

C MGN141  ) V 


CONF I DURATION  DESCRIPTION 
DATA  NOT  AVAILABLE 
CA20  747/ I 01  SI 
DATA  NOT  AVAILABLE 


ELV-IB 
-JO. 000 

CARRIER  DATA  .000 

sn.ooo 


ELV-68  ALPHAC  OX 

-7 .000  4 .000  .000 

3.000  4.000  .000 

13.000  4.000  .000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN* 

BREF 

2348.0400 

IN. 

XMRF 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.  YC 

ZMR? 

190.8000 

JN.^C 

SCALE 

.0300 

>- 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CMGN142)  Q CA20  747/1  11  SI 

C1GN052  5 □ CA20  747/1  -I  SI 

CMGN141  ) <>  CA20  747/1  01  SI 


ELV-IB 

ELV-C58 

ALPHAC 

ex 

REFERENCE  INFORMATION 

CARRIER 

DATA 

-10.000 

-z.noo 

4.000 

.000 

SREP  5500.0000 

SQ.FT 

CARRIER 

DATA 

.000 

3.000 

4.000 

.000 

LREF  327.7800 

IN. 

CARRIER 

DATA 

10.000 

13.000 

4.000 

.000 

BREF  2348.0400 
XMRP  1339.9000 
YMRP  .0000 
7HRP  190.3000 
SCALE  ,0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CMGN1423  D CA20  747/1  01  Si 

CIGNQ52  3 LJ  CA20  747/1  01  SI 

CM6NH13  v CA20  747/1  Gi  SI 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ELY- IB 
-10,000 
*000 
10,000 


ELV-OB 

-7.000 

3,000 

13.000 


ALPHAC 
4 .000 
4.000 
4.000 


DX 


REFERENCE  INFORMATION 


.000 

.000 

.000 


SREF 

S500.0000 

SQ.FT 

LREF 

327.78Q0 

IN. 

BREF 

2348.0400 

IN. 

XM7P 
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IN.XC 

YMRP 
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IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 
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DATA  SET  SYMBOL 
CNGN142  3 Q 
C 2GN052  3 U 
C NGN1 413  O 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 

DATA  NOT  AVAILABLE 


ELV-I8 

-10.000 

ORB I TER  DATA  .000 

10.000 


ELV-G8  ALPHAC  DX 

-7.000  4.000  .000 

3.000  4.000  .000 

13.000  4.000  .000 


REFERENCE  INFORMATION 
SREF  2630.0000  SQ.FT 

LREF  474 .8100  IN. 

BREF  93S.68QQ  IN. 

XMRP  1109.0000  IN. XO 

YMRP  .0000  IN.Y 

ZMRP  375,0000  IN  *2 

SCALE  .0300 


DZ 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELV-IB 

ELV-08 

ALPHAC 

OX 

REFERENCE  INFORMATION 

C NGN 142  ) Q 

CA20 

747/1 

oi  sr 

ORB ITER  DATA 

-10,000 

-7 .000 

4.000 

.000 

SREF 

2830,0000 

SQ.FT 

C 2GN052  3 Q 

CA20 

747/ 1 

m si 

ORB  I TER  DATA 

.000 

3.000 

4.000 

,000 

LREF 

474.8100 

IN, 

CNGN141)  O 

CA20 

747/1 

or  si. 

ORB  I TER  DATA 

io.ooo 

13,000 

4 .000 

,000 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 

93S.S800 

n 09. oooo 

,OOQQ 

37S.D0C0 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


f NGN  142)  C 

) CA20 

747/1 

0! 

SI 

ORB I TER 

DATA 

C 2GN052  ) L 

J CA20 

747/1 

01 

SI 

ORB I TER 

DATA 

( NGN I 41  ) Z 

> CA20 

747/1 

01 

SI 

ORB  I.  TER 

DATA 

ELV-iB 

ELV-OB 

alphac 

DX 

REFERENCE  INFORMATION 

-10.000 

-7.000 

4.000 

.000 

SRSF 

2690.0000 

SQ.FT 

.000 

3.000 

4.000 

.000 

LREF 

474.8100 

IN. 

10.000 

13.000 

4.000 

.000 

BREF 

336. 8800 

IN. 

XMRP 

1109.0000 

IN.XO 

YHRP 

.0000 

IN.  YO 

zm p 

375.0000 

IN.ZO 

SCALE 

.0300 
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AXIAL  FORCE  COEFFICIENT  * CA 


DATA  SET  SYMBOL 

CONF I GUftAT I ON  DESCRIPTI ON 

ELV-IB 

ELV-DB 

ALPHAC 

ox 

REFERENCE  INFORMATION 

CNGNI42)  Q 

DATA  NOT  AVAILABLE 

-10,000 

-7.000 

4.000 

.000 

SREF 

2690.0000 

SO. FT 

C 2GN052  ) M 

CA20  747/1  01  SI 

ORB I TER  DATA  .000 

3,000 

4.000 

.000 

LREF 

474,8100 

IN. 

(NGN  141)  O 

DATA  NOT  AVAILABLE 

13.000 

4.000 

.000 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

,0000 

1N.Y0 

ZNRP 

375.0000 

IN. 20 

SCALE 

.0300 
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ENT.  CA 


AXIAL  FORCE  COEFFICIENT,  CA 


.-  - ;; . r*  4%  - ; 


DATA  SET  $YH9QL  CONFIGURATION  DESCRIPTION 


C NGN 142 3 Q 

CA20 

747/1 

01 

SI 

ORBITED 

DATA 

C 2GNQ52  ) □ 

CA2G 

747/1 

01 

SI 

ORB I TER 

OAT  A 

C.N&N141  3 Q 

CA20 

747/1 

G1 

SI 

ORB I TER 

DATA 

ELV-iB 

ELV-OB 

AtPHAC 

OK 

REFERENCE  INFORMATION 

-10.000 

-7.000 

4.000 

.000 

SREF 

2S90.0000 

SQ.FT 

.000 

3.000 

4.000 

.000 

LREF 

474.8100 

IN » 

10.000 

13.000 

4.000 

.000 

8REF 

93S.S800 

IN, 

XMRP 

1109.0000 

IN. *3 

YMRP 

,0000 

IN.yq 

ZMRP 

375 .0000 

IN  .70 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN142J  Q DATA  NOT  AVAILABLE 
C2GN052  ) O CA20  747/1  01  SI 

C NGN! 4 1 ) O DATA  NOT  AVAILABLE 


ORBITER  DATA 


ELV-ie 

ELV-08 

alpbac 

DX 

-10.000 

-7,000 

4.  COO 

.000 

.000 

3. ODD 

4 ,000 

.000 

10.000 

13.000 

4 ,000 

.000 

REFERENCE  INFORMAT  I ON 


SREF 

2690,0000 

SO.  FT 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

,0000 

IN.YG 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCF<IPTIQN 
C NGN  142 ) Q CA2C  747/1  01  SI 

C2GN052D  □ CA2C  747/1  81  S 

CNGN141J  Q CA20  747/1  01  SI 


ELV-IB  ELV-08  ALPHAC  DX 
ORB  I TER  DATA  -10.000  -7.000  4.000  .000 

ORBITER  DATA  .000  3.000  4.000  .000 

ORB  I TER  DATA  10.000  13.000  4.000  .000 


REFERENCE  INFORMATION 


SREF 

2620,0300 

S3. FT 

LREF 

474 ,8103 

1M. 

6REF 

338 „ 6800 

IM  ► ■ 

XMRP 

1 1C9.00GD 

IN.XO 

YMRP 

.0000 

IN.  VO 

ZMRP 

375.0000 

IN. 20 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C NGN 142  ) Q CA20  747/1  01  SI 

C2GN052)  0 CA20  747/1  01  SI 

CNGN141  ) O CA2D  747/1  01  SI 


orbiter  data 

ORB  ITER  DATA 
ORB  I TER  DATA 


elv-ib 

ELV-OB 

alphalt 

OX 

-10.000 

-7.000 

4.000 

.000 

.000 

3.000 

4 .000 

.000 

10.000 

13.000 

4. COO 

.000 

REFERENCE  INFORMATION 


SREF 

LREF 

bref 

XMRP 
YMRP 
ZMR  P 
SCALE 


2690 .GOOD 
474.8100 
936.6800 
1109.0000 
..OGOO 
375 ,0000 
.0300 


SQ.FT. 

IK. 

IN. 
rN.XG 
IN.  VO 
IN. 20 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


( N6N142  3 f 

1 CA2Q 

747/1 

01 

SI 

ORB ITER 

DATA 

C 2GN052  3 L 

1 CA20 

747/1 

01 

SI 

ORB I TER 

DATA 

C N6N14I  3 X 

> CA20 

747/1 

01 

SI 

ORB ITER 

DATA 

. IB 

ELV-OB 

ALPHAC 

DX 

REFERENCE  INFORMATION 

J.000 

-7.000 

4.000 

.000 

SREF 

2690.0000 

SO  .FT 

.000 

3.000 

4.000 

.000 

LREF 

474.6100 

IN. 

IQ. 000 

13.000 

4.000 

.000 

BREF 

935.8800 

IN. 

XMRP 

MOB.  0000 

IN.XO 

ykrp 

.0000 

IN.YO 

2MRP 

375.0000 

IN.  20 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CI6N052  3 Q CA20  747/1  01  SI 

CIGN143  7 Lj  DATA  NOT  AVAILABLE 

f 1GN129 3 O DATA  NOT  AVAILABLE 

. f IGN144  ) A DATA  NOT  AVAILABLE 


CARRIER  DATA 


RUDDER 

ALPHAC 

OX 

betac 

.000 

A .000 

.000 

.000 

15.000 

4.000 

.000 

.000 

.000 

4.000 

.000 

.000 

15.000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 

lref 

BREF 

XMRP 

YMRP 

ZMRP 


55G0 .0000 
327,7800 
234  S .0-4  CO 
1339.3000 
.0000 
190.8CC0 


SO  .FT. 
IN. 

IN. 

1N.XC 

IN.YC 

IN.2C 


U 


FIG  34 

C A ) ALPHAO: 


RUDDER  EFFECTS  ON  CARRIER  SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 ) 
s.oo  PAGE  1630 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C I6N052  3 Q CA20  747/1  01  SI 

C IGN143  3 O CA20  747/1  0!  SI 

C I6N129  ) <>  C A20  747/1  02  SI 

C IGN144  ) A CA2D  747/1  02  SI 


carrier  data 

CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


RUDDER 

alphac 

OX 

BET  AC 

REFERENCE  1NFGRHATI0N 

.000 

4.000 

.000 

.000 

SREF 

5500.0000 

SQ.FT 

15.000 

4,000 

.000 

.000 

LREF 

327 .7800 

IN. 

- .000 

4.000 

.000 

.000 

BREF 

2348.0400 

IN. 

15.000 

4*000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP 

.COCO 

IN.YC 

ZMRP 

190 .8000 

1N.ZC 

SCALfc 

.0300 

DZ 
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data  set  symbol  configuration  DESCRIPTION 
CIGN052)  Q CA20  747/ 1 01  SI 

CIGNI43  3 □ CA20  747/  01  S 

[ IGN123  3 O £A20  arleS! 

CIGN1443  A DAT a NOT  AVAILABLE 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


RUDDER 

.000 

15.000 

.000 

15.000 


ALPHAC 
4.000 
4.000 
4 .000 
4.000 


BETAC 

.000 

.000 

.000 

.000 


REFERENCE  INFORMATION. 


BBfiEBEEBBBBMH 

m 

HH 

SHHI 


giiiumacl 

HWBHmbbbbbs 


5500.0000 
327 .7800 
2348.0400 
1339.9000 
.0000 
190.8000 
.0300 


mam 
waaam 
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PITCHING  MOMENT  COEFFICIENT  * CLM 


^2H-SSH”.-T1  ".FT 


DATA  SET  SYMBOL.  CONFIGURATION  DESCRIPTION 
“J  CA20  747/1  01  SI 

DATA  NOT  AVAILABLE 
! DATA  NOT  AVAILABLE 

i DATA  NOT  AVAILABLE 


C I6N052  ) 
C IGN143  ) 
C IGN129 3 
C IGNI44  ) 


CARRIER  DATA 


RUDDER  ALPHAC  DX 
.000  A .000  .000 

4.000 
4 . 000 
4.000 


15.000 

.000 

15.000 


.000 

,000 

.000 


BETAC  REFERENCE  INFORMATION 

.000  SREF  5500.0000  SQ.FT 

327 .7800 

2343.0400 
1339.9000 
.0000 
190.8000 
.0300 


.000  LREF 
.000  BREF 
.GOO  XMRP 
YMRP 
ZMRP 
SCALE 


IN. 
IN. 
IN.XC 
IN.YC 
IN.ZC 
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PITCHING  MOMENT  COEFFICIENT#  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  RUDOER  ALPHAC  OX  BETAC  REFERENCE  INFORMATION 


C IGN052  > C 

3 CA20 

747/1 

01 

Si 

CARRIER  DATA 

.000 

4.000 

.000 

.000 

SREF 

5500.0000 

SQ.FT 

CIGN143)  L 

1 CA20 

747/1 

01 

SI 

CARRIER  DATA 

15.000 

4.000 

.000 

.000 

LREF 

327.7800 

IN. 

C I GN.I29  3 < 

> CA20 

747/1 

02 

SI 

CARRIER  DATA 

.000 

4.000 

.000 

.000 

BREF 

2348.0400 

IN. 

CIGN144  5 L 

^ GA2U 

747/1 

02 

SI 

CARRIER  DATA 

15.000 

4.000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP  .0000  IN.YC 
ZMRP  190.8000  JN.ZC 
SCALE  .0300 


-10  0 10  20  30  40  50  GO  70 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL 
t 1GN052  ) Q 
CIGNI43)  □ 

C IGN129  1 O 
CIGN144)  A 


configuration  description 


CA2D 

CA20 

CA20 

DAT,. 


747/1  01  SI 
747/1  01  SI 
747/1  02  SI 

not  available 


RUDDER 

CARRIER  DATA  .000 

CARRIER  DATA  15.000 

CARRIER  DATA  .000 

15.000 


ALPHAC 

DX 

BETAC 

4.000 

.000 

.000 

4 .000 

,000 

.000 

4.000 

.000 

.000 

4.000 

.000 

,000 

REFERENCE  INFORMATION 


SSEF 

5500 .0000 

SQ.FT 

LSEF 

307,7800 

IN. 

3REF 

2348.0400 

IN, 

X**PP 

1339.3000 

IN.XC 

YMPP 

.0000 

IN.YC 

ZttRP 

SCALE 

i 90.8000 
.0300 

IN.2C 

data  set  symbol 
C IGN052  ) Q 

( I6N143  ) □ 

C IGN129  3 O 

C 1 GN 144  ) A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI 

DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


CARRIER  DATA 


RUDDER 

ALPHAC 

OX 

BET  AC' 

.000 

4.000 

.000 

.000 

15.000 

4.000 

.000 

.000 

.000 

4.000 

.000 

/•0OO 

15.000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XHRP 

YtfRP 

ZNRP 


5500.0000 
327 .7800 
2343.0400 
1339 .9000 
.0000 
190 .8000 


SQ.FT. 

IN. 

IN. 

IN.XC 

IN.YC 

IN.ZC 


FIG  34 

( A] ALPHA0= 
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DATA  SET  SYMBOL 
CIGNG52  3 Q CA20 

C I ON 143  ) p CA20 

C I GM 1 23  } O CA20 

C1GM144.J  A CA2U 


CONFIGURATION  DESCRIPTION 

oi  si 

01  St 

02  Si 


747/1 
747/  i 
747/1 
747/1 


02  SI 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


RUDDER 

ALPHAC 

ox 

BETAC 

.000 

4.000 

.000 

.000 

15.000 

4.000 

.000 

.000 

,000 

4 .000 

.000 

.000 

15,000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 
LREF 
8 REF 
XMRP 
YMRP 
7MRP 


5500.0000 

327.7803 

2348.0400 

1339.9000 

,0000 

190.8000 


SQ.FT, 

IN. 

IN. 

2N.XC 

IN.YC 

IN.ZC 


> 

a 


FIG  34  RUDDER  EFFECTS  ON  CARRIER  SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 3 

C8DALPHA0=  10.00  PAGE  1637 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C IGN052  ) Q CA20  747/1  01  SI 

CI6N143  5 □ CA20  747/1  01  SI 

t 1GN129  ) O CA20  747/1  02  SI 

CIGN144  5 A DATn  NOT  AVAILABLE 


RUDDER 

ALPHAC 

DX 

betac 

REFERENCE  INFORMATION 

CARRIER  DATA 

.000 

4 .000 

.000 

.000 

SREF 

5500.0000 

SQ.FT., 

CARRIER  DATA 

15.000 

4.000 

.000 

.000 

LREF 

327.7800 

IN. 

CARRIER  DATA 

.000 

4.000 

.000 

.000 

8REF 

2348,0400 

I N . 

15.000 

4.000 

.000 

.000 

XMRP 

1339.9000 

1N.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 
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DATA  SET  SYMBOL 
CI6N052T  Q 
CIGN143)  □ 

C IGN129  ) O 

C IGNI44  1 A 


configuration  DESCRIPTION 
CA20  747/1  01  SI 

OATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
QATn  NOT  AVAILABLE 


RUDDER 

CARRIER  DATA  .000 
15.000 
.000 
15.000 


ALPHAC 

OX 

8ETAC 

4 .000 

.000 

.000 

4.000 

.000 

.000 

4.000 

.000 

.000 

4 . 000 

.000 

.000 

REFERENCE  INFORMATION 


SRHF 

5500.0000 

SO. FT 

tREF 

327.7800 

IN1. 

BREF 

2348,0400 

IN, 

XHRP 

1333,8000 

IN,  XC 

YMRP 

.0000 

IN.YC 

ZttRP 

ISO .8000 

IN.ZC 

SCALE 

.0300 

DZ 
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FIG  34 

CA3ALPHA0= 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CIGN052  3 C 

) CA20 

747/1 

01  SI 

CARRIER  DATA 

CIGN143)  L 

1 CA20 

747/1 

01  SI 

CARRIER  DATA 

C1GNL29)  Z 

> CA20 

747/1 

02  SI 

CARRIER  DATA 

CIGN144  3 l 

^ CA2U 

747/1 

02  SI 

CARRIER  OAT* 

RUDDER 

ALPHAC 

DX 

8ETAC 

REFERENCE  INFORMATION 

.000 

4 .000 

.000 

.000 

SREF 

5500 .0000 

SQ.FT 

15*000 

4.000 

.000 

.000 

LREF 

327.7800 

IN. 

.000 

4.000 

.000 

.000 

BREF 

2348.0400 

IN. 

15.000 

4 .000 

.000 

.000 

XMRP 

1339.9000 

1N.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  34  RUDDER  EFFECTS  ON  CARRIER  SEPARATION  CHARACTERISTICS  C DELTA  V = 0 ] 
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PAGE  IS 40 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(IGNQ52)  Q CA20  747/1  01  SI 

t IGNI43 ) □ CA20  747/1  01  SI 

CIGN129)  O CA20  747/1  02  SI 

t IGN144  5 A DATn  NOT  AVAILABLE 


RUDDER 

ALPHAC 

DX 

CARRIER  DATA 

.000 

4.000 

.000 

CARRIER  DATA 

15.000 

4.000 

.000 

CARRIER  DATA 

.000 

4.000 

.000 

15.000 

4 .000 

,000 

BET  AC  REFERENCE  INFORMATION 


.000 

SREF 

5500 .0000 

SQ.FT 

.000 

LREF 

327 .7800 

IN. 

,000 

BREF 

2348.0400 

IN. 

.000 

XM.RP 

1339 .9000 

m.xc 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 
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DCL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CKGN052  5 Q CA20  C747/1  01  SID  - C 747/ 15  D/S  C052  - 0355 

C KGN143  5 □ DATA  NOT  AVAILABLE 

CKGN129  5 O DATA  NOT  AVAILABLE 

CKGN144  5 A DATn  NOT  AVAILABLE 


RUDDER 

alphac 

OX 

BETAC 

REFERENCE  information 

.000 

4.000 

.000 

,000 

SREF 

5500.0000 

SQ.FT 

15.000 

4.000 

.000 

.000 

LREF 

327  .7000 

IN. 

.000 

4.000 

.000 

.000 

BREF 

2348.0400 

IN. 

15.000 

4.000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

1N.YC 

imp 

190.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CKGN052)  Q CA20  £747/1  01  SI)  - C 747/1) 

CKGNH3)  □ CA20  £747/1  01  SI)  - £747/!) 

KGN  29  O CA20  C747/I  02  SI)  - £747/1) 

KGN  44  A CA20  £747/1  02  SI)  - £747/1) 


0/S  £052  - 035) 
D/S  £143  - 035) 
0/S  £ 129  - 035) 
0/S  £144  - 035) 


RUDDER 

ALPHAC 

DX 

BETAC 

.000 

4.000 

.000 

.000 

15.000 

4 *000 

,000 

.000 

.000 

4.000 

,000 

.000 

15,000 

4,000 

,000 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327  *7800 

IN. 

8REF 

2348,0400 

IN. 

XKRP 

1333.3000 

IN.XC 

YMRP 

,0000 

IN.YC 

ZMRP 

130.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL 
C KGN052  ) Q 
CKGN143  3 □ 

CKGN129),  O 
CKGN144)  A 


CONFIGURATION  DESCRIPTION 
CA20  C 747/1  01  SI)  - (747/1) 
CA20  'C 747/1  01  SI)  - (747/1) 
CA20  (747/1  02  SI)  - (747/1) 
DATa  NOT  AVAILABLE 


0/S  (052  - 035) 
D/S  (143  - 0353 
0/S  C 129  - 035) 


RUDDER  ALPHAC  OX 
.000  4.000 

15.000  4.000 

.000  4.000 

15.000  4.000 


REFERENCE  INFORMATION 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


DATA  SET  SYMBOL 
C KGN052  3 Q 
CK6N143  3 U 
C KGN129  3 O 
CKGN144)  A 


CONFIGURATION  DESCRIPTION 
CA20  £747/ I 01  SI)  - C747/1) 
DATA  NOT  AVAILABLE 
OATA  NOT  AVAILABLE 
DATrx  NOT  AVAILABLE 


RUDDER 

D/S  C052  - 035)  .000 

15.000 
.000 
15.000 


ALPHAC 

OX 

BET  AC 

4.000 

.000 

.000 

4,000 

.000 

.000 

4.000 

.000 

.000 

4.000 

.000 

,000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YKRP 

.0000 

IN.YC 

ZMRP 

SCALE 

130,8000 

.0300 

IN.ZC 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CKGN052)  Q CA20  C747/1  01  Si)  - C747/1 

CKGN143)  LJ  CA20  C747/1  01  SI)  - C747/1 

f KGN 1 29  ) <>  CA20  C747/1  02  SI)  - (747/1 

( KGN 144  > A CA20  C7.47/1  02  SI)  - C747/I 


RUDDER  ALPRAC 
y D/S  C052  - 035)  ,000  4.000 
) D/S  CM3  - 035)  15.000  4.000 
) D/S  Cl 29  ~ 035)  .000  4.000 
) D/S  C 1 44  - 035)  15.000  4.000 


OX  BETAC  REFERENCE  INFORMATION 


000 

.000 

SREF 

*^00  .COOD 

SQ.FT 

QOO 

.000 

LREF 

“327.78C0 

IN. 

OGO 

.000 

BREF 

2343.0400 

IN. 

000 

.000 

XRRP 

1333 ,9000 

IN.XC 

Y MRP 

.0000 

IN.  VC 

ZMRP 

190.8000 

IN.2C 

SCALE 

,0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CKGN052)  Q CA20  C747/1  01  St)  - C747/U  0/S  C052  - 0350 

CKGNM3  0 LJ  DATA  NOT  AVAILABLE 

CKGN129J  O DATA  NOT  AVAILABLE 

t KGN144  ) A DATA  NOT  AVAILABLE 


RUDDER 

ALPHAC 

DX 

BET  AC 

REFEREFJCE  ’NECRMATICN 

.000 

4 . 000 

.000 

.000 

SREF 

5500 .0000 

SQ.FT 

1 5 .000 

4.000 

.000 

.000 

LREF 

327 .7800 

IN. 

.000 

4 .000 

.000 

.000 

BREF 

2348.0400 

- IN. 

15.000 

4.000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YHRP 

.0000 

IN.YC 

2MRP 

130.S000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
f xniKins?  1 n CA20  1 747/1  01  St)  * (747/1) 

Kill  H C«0  C747/1  01  SI)  - $747/11 

r K6N1 29  ) < 

CKGN144  ) / 


CA20  (747/1  02  SI)  - C 747/1) 
DATn  NOT  AVAILABLE 


RUDDER  ALPHAC  DX 

88*81:88  a®  1® 

D/S  (129  - 035)  ig.000  ,.000 


.000 

.000 

.000 

.000 


betac  reference  information 

.000  SREF  5500.0000  SQ.FT. 

.000  LREF  327.7800  IN. 

.000  BREF  23,8.0400  IN. 

.000  XKRP  1338.9000  {N-XC 

YMRP  ,0000  I N-XC 

ZMRP  190,8000  JN.ZC 

SCALE  .0300 
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DMA  SET  SYMBOL 

C KGN052  ) Q 
(KGN143  3 U 
CKGN129)  O 
CKGN144  3 A 


CONFIGURATION  DESCRIPTION 


CA20  (747/1  01  513 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
DAT a NOT  AVAILABLE 


(747/ n 


RUDDER 

D/S  (052  - 0350  .000 

15.000 
.000 
1 5 .000 


ALPHAC 

DX 

8ETAC 

4.000 

.000 

.000 

4.000 

.000 

.000 

4.000 

.000 

.000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 

5500 .0000 

SQ.FT 

lref 

327. 7800 

IN. 

BREF 

2348,0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

SCALE 

290,8000 

.0300 

IN.ZC 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C KGND52  3 C 

3 CA20 

£747/1 

01 

sn 

- (747/ 1 3 

0/S 

(052 

- 0353 

(KGN143  3 1 

1 CA20 

C747/1 

01 

sn 

- C 747/1 5 

D/S 

( 143 

- 0353 

CKGN129  0 < 

> CA20 

(747/1 

02 

sn 

- (747/13 

D/S 

C 129 

- 0353 

CKGN144  1 l 

i CA2U 

C747/1 

02 

sn 

- (747/13 

D/S 

C 144 

- 0353 

rcfjp  »sh: 

RUDDER 

ALPHAC 

DX 

3ETAC 

REFERENCE  INFORMATION 

.000 

4 .000 

.000 

.000 

SREF 

5500.0000 

SQ.FT. 

15.000 

4.000 

.000 

.000 

LREF 

327 .7800 

IN. 

.000 

4.000 

.000 

.000 

BREF 

2348.0400 

IN. 

15.000 

4.000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 
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DATA  SET  SYMBOL 
( KGN052  ) Q 
CKGNI43)  □ 
CKGN129)  O 
CKGN144)  A 


CONFIGURATION  DESCRIPTION 
CA20  C747/1  01  SI)  - C747/1)  D/S 

CA20  C747/1  01  SI)  - C747/1)  D/S 

CA2Q  C747/1  02  SI)  - C747/1)  0/S 

OATA  NOT  AVAILABLE 


RUDDER 

ALPHAC 

DX 

C052  - 

035) 

.000 

4.000 

.000 

C 143  - 

035) 

15.000 

4 .000 

.000 

C 129  - 

035) 

.000 

4 .000 

.000 

15.000 

4 .000 

.000 

BETAC  REFERENCE  INFORMATION 


.000 

SREF 

5500.0000 

SQ.FT 

.000 

LREF 

327.7800 

IN. 

.000 

BREF 

2348.0400 

IN. 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

in.yc 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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saeateste 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

C JGN052  ) Q CA20  747/1  01  SI  ORBITER  DATA 

C J6N143  ) U DATA  NOT  AVAILABLE 

CJGN129)  O DATA  NOT  AVAILABLE 

( JGN144  ) A DATA  NOT  AVAILABLE 


DZ 


£ 

U 


RUDDER 

ALPMAC 

DX 

BETAC 

REFERENCE  INF CRM AT ION 

.000 

4.000 

.000 

.000 

SREP 

2690.0000 

SO  . FT 

15.000 

4.000 

.000 

.000 

LREF 

474.8100 

IN. 

.000 

4.000 

.000 

.000 

BREP 

936.6800 

IN. 

15,000 

4.000 

.000 

.000 

XMRR 

U 09 >0000 

IN.X3 

YMRP 

.0000 

IN.  VO 

2MRP 

375 .0000 

IN.  20 

SCALE 

.0300 
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DATA  SET  SYMBOL 
C JGNQ52  ) Q 
CJGN143)  □ 

C JGN12S 1 O 
CJGN144)  A 


CONFIGURATION  DESCRIPTION 


CA20 

747/1 

01 

SI 

CA20 

747/1 

01 

SI 

CA20 

747/1 

02 

SI 

CA20 

747/1 

02 

SI 

RUDDER 

ALPHAC 

DX 

ORBITER 

DATA 

.000 

4 .000 

.000 

ORBITER 

data 

15.000 

4.000 

.000 

ORBITER 

DATA 

.000 

4.000 

.000 

ORBITER 

DATA 

15.000 

4.000 

.000 

BET  AC  REFERENCE  INFORMATION 


,cco 

2S9Q.0C0Q 

SO  .FT 

,000 

LR£F 

4~4,8ICQ 

IN. 

,000 

BREF 

93S.S3C0 

IN. 

,000 

X‘MRP 

1103.0000 

1N.X0 

YMRP 

.CCOO 

IN.YO 

ZMRP 

37$. COCO 

I N .20 

SCALE 

.0300 

FIG  35 

CB}ALPHA0= 


RUDDER  EFFECTS  ON  ORBITER  SEPARATION 

10.00 


CHARACTERISTICS  ( DELTA  Y = 0 ) 

PAGE  1655 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

RUDDER 

ALPHAC 

OX 

betac 

REFERENCE  INFORMATION 

C JGN052  ) Q 

CA20  747/1  01  SI 

ORB I TER  DATA 

.000 

4.000 

.000 

.000 

SREF 

269D.0000 

SQ.FT 

CJGNI43  3 □ 

CA20  747/1  01  SI 

ORB I TER  DATA 

15.000 

4.000 

.GOO 

.000 

LREF 

474^.81 00 

IN. 

C JGN129 3 O 

CA20  747/1  02  SI 

ORB I TER  DATA 

.000 

4 .000 

.000 

.000 

8REF 

936.6800 

IN. 

CJGN1443  A 

DATn  NOT  AVAILABLE 

15.000 

4.000 

.000 

.000 

XMRP 

U 09. 0000 

iN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZG 

SCALE 

*0300 
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ENT,  CA 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

RUDDER 

ALPHAC 

DX 

bftac 

REFERENCE  INFORMATION 

C JGN052  3 Q 

CA20  747/1  Ot  Si 

ORBITER  DATA 

.000 

4.000 

.000 

.000 

SREF 

2620 .0000 

SQ.FT 

C JGN1 43  3 □ 

DATA  NOT  AVAILABLE 

15.000 

4.000 

.000 

.000 

LREF 

474.8100 

IN. 

C JGN129  3 O 

DATA  NOT  AVAILABLE 

.000 

4.000 

.000 

.000 

BREF 

936.6800 

IN. 

CJGNU4  3 A 

DATA  NOT  AVAILABLE 

15.000 

4.000 

.000 

.000 

XMRP 

YMRP 

ZMRP 

SCALE 

1109. OCOO 
.0000 
375.0000 
.0300 

IN.XO 

IN.YO 

IN.ZG 

.05 

.05 

.04 

.04 

.03: 
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.021 

.01! 

.011 

.00! 
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-.00! 
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COEFFICIENT.  CA 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

RUDDER 

ALPHAC 

OX 

BETAC 

REFERENCE  INFORMATION 

C J0N052  ) Q 

CA20 

7=47/1 

01  S! 

ORB I TER  DATA 

.000 

4.000 

.000 

.000 

SREF 

2690.0000 

SQ.FT 

CJGNM3  3 U 

CA20 

747/! 

01  SI 

ORB  I TER  DATA'. 

15.000 

4.000 

.000 

.000 

LREF 

474.  S TOO 

IN. 

C JGIU29  3 O 

CA20 

747/1 

02  SI 

ORB  I TER  DATA 

.000 

4.000 

.000 

.000 

BRE* 

93S.S8GC 

IN. 

CJGMH43  A 

CA20 

747/1 

02  SI 

ORB  I TER  DATA 

15.000 

4.000 

.000 

.000 

XMRP 

YMRP 

ZMRP 

SCALE 

1109 .OCGC 
.0000 
375,0000 
*0300 

1N.X0 
IN.’iO 
IN  ,20 
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AXIAL  FORCE  COEFFICIENT,  CA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

C JGN052 3 Q CA20  747/1  01  SI 

CJGN143)  M DATA  NOT  AVAILABLE 

CJGN129)  O DATA  NOT  AVAILABLE 


ORB I TER  DATA 


C JGN144  ) 


DATA  NOT  AVAILABLE 


mans 


RUDDER  ALPHAC  DX 

.000  4 .000 

15.000  4.000 

.000  .4.000 

15.000  4.000 


TAG  reference:  information 

.000  SR£F  2SSO.COGO  SQ.FT. 


-.02 

-.04 


.000  LREF 
.COO  BREF 


474.8X00  IN. 
938.SS00  IN. 


,LUU  orvtr  w w w 

.030  XMRP  1109.0000  1N.XG 


.0000  IN.YO 
375.0000  IN. 20 

.0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

C JGN052  3 Q 

CA20 

747/1 

01  SI 

ORB ITER 

DATA 

C JGN143  3 M 

CA20 

747/1 

01  SI 

ORB  ITER 

DATA 

C JGN129  3 O 

CA20 

747/1 

02  St 

ORB  I TER 

DATA 

C JGH144  3 A 

CA20 

747/1 

02  SI 

ORB ITER 

DAT  A 

RUDDER 

ALPHAC 

DX 

BETAC 

REFERENCE  INFORMATION 

.000 

4 . 000 

.000 

.000 

SREF 

2690.0000 

SQ.FT 

15.000 

4 ,000 

.000 

.000 

LREF 

474.8100 

IN* 

.000 

4.000 

.000 

.000 

BREF 

936 .6800 

IN. 

15.000 

4.000 

.000 

.000 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YC 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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PAGE  1661 


DATA  SET  SYMBOL 
C JGNQ52  3 Q 

CJGN143  3 □ 

CJGNI29  0 O 

CJGN144)  A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  02  SI 

DATn  NOT  AVAILABLE 


ORB  I TER  DATA 
ORBITER  DATA 
CRB  I TER  DATA 


RUDDER 

ALPHAC 

DX 

betac 

.000 

4 .000 

.000 

.000 

15.000 

4.000 

.000 

.000 

.000 

4.000 

.000 

.000 

15.000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SO. FT 

lref 

474 .8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1 109.0000 

IN.  XO 

YMRP 

• .0000 

IN.YO 

ZKRP 

SCALE 

375.0000 

.0300 

I N .20 

FIG  35 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

r TRMn‘i2  3 O CA20  7*47/1  01  SI 

CJ6NI43  3 □ OATA  NOT  AVAILABLE 

CJGnIm)  y DATA  NOT  AVAltA3t| 

C JGN144  3 4*  DAT/*  NOT  AVML/»t?U- 


.351^1 


-.25- 


- .3CH 


- .15 


pTTTjTmy 


0 40 

DZ 


ORB  ITER  DATA 


-.01 


-.04 


-.05 


- . 06 
-.07 


RUDDER  AlPHAC  DX 

.000  4 .000 

15.000  4.000 

.000  4 .000 

15.000  4.000 


0 40 

DZ 


BET  AC  REFERENCE  INFORMATION 

.000  SREF  2690.0000  SO  .FT. 

.000  LREF  474.B100  N. 
.000  BREF  936.6800  IN. 

.000  XMRP  1109.0000  JN.XQ 

YMRP  .0000  1N.Y0 

ZMRP  375.0000  1N.Z0 

SCALE  .0300 


-.02 


-.03 


-.04 


-.05 


-.06 

-.07 


0 40 

DZ 


fig  35  RUDDE 
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DATA'  SET  SYMBOL 
t JGN052  > Q 
f JSN! 43  ) □ 

CJ3NU9  3 O 
C JGN144  ) A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  02  SI 

CA2(J  747/1  02  SI 


RUDDER 

alphac 

OX 

BETAC 

REFERENCE  INFORMATION 

ORB I TER 
ORB ITER 
ORB I TER 
ORB  I TER 

DATA 

DATA 

DATA 

DATA 

.000 

15.000 

.000 

15.000 

4 .000 
4 .000 
4.000 
4.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

SREF 

LREF 

BREF 

XMRP 

YMRP 

2G30.0000 
474  .8100 
93S.6800 
1 109.0000 
.0000 

SO. FT 

IN. 

IN. 

IN.XO 

1N.Y0 

ZMRP 

375.0000 

IN  .20 

SCALE 

,0300 

>- 

O 


FIG  35 

CB3ALPHA0= 


RUDDER  EFFECTS  ON  ARBITER 

10.00 


SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 ) 
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DATA  SET  SYMBOL 

( JGN0S2 1 Q 
USN143  1 Li 
t J6NI29  J 0 
I<J3N144J  Lx 


CONFIGURATION  DESCRIPTION 
CA2C  ?4?/l  01  SI 

CA2C  747/1  01  SI 

CA2C  747/1  02  S! 

DAT*  NOT  AVAILABLE 


RUDDER 

CP8ITER  DATA  .000 

CRB! TER  DATA  15.000 

ORB  I TER  DATA  .000 

15.000 


ALPHA C 

Ox  * 

8ETAC 

4 .000 

.000 

.000 

4 *000 

,000 

.000 

4.000 

,000 

.000 

4. GOO 

.000 

,000 

REFERENCE  INFORMATION 
SREF  2S90.0000  SQ.FT. 
LREF  474.8100  IN. 

BREF  936.6800  IN. 

XHRP  1109.0000  1N.XC 

YMRP  .0000  IN.Y 

ZMRP  375.0000  1N.Z 

SCALE  .0300 


> 

o 


FIG  35 

CCJALPHAO= 


RUDDER  EFFECTS  ON  ARBITER 

14.00 


SEPARATION  CHARACTERISTICS  t DELTA  Y = 0 3 

PAGE  16ES 


Oti 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CLGND52)  Q CA20  (747/1  01  SI)  - C01  SI) 

C LGN143  ) □ DATA  NOT  AVAILABLE 

CLGN129)  O DATA  NOT  AVAILABLE 

CU6N144J  A DATA  NOT  AVAILABLE 


0/S  (052  - OiO) 


RUODER 

ALPHAC 

OX 

BETAC 

.000 

4.000 

.000 

.000 

15.000 

4.000 

.000 

.000 

.000 

4 .000 

.000 

.000 

15.000 

4.000 

.000 

.000 

REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 


2G90 .COCO 
47  4,81 00 
936 .8900 
1109.0000 
.0000 
375.0300 


SO. FT. 
IN. 

IN  * 
IN.XG 
IN.YO 
IN  .20 


FIG  35 

( A3ALPHA0= 
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DATA  $ t~  SYMBOL  CONFIGURATION  DESCRIPTION 

CL6N052  3 Q CA23  C747/1  01  SI)  - CGI  SI)  D/S  £052  - 010) 
CLSN143)  LJ  CA20  ' 747/1  01  SO  - £01  SS)  0/S  C 1 43  - 0103 
CLGN129  3 O CA20  £747/1  01  SI 3 - CC!  SI)  0/S  £129  - 018) 
£ LGNI44  3 A CA 2U  £747/1  0!  SI)  - £01  SI)  D/S  £144  - 018) 


RUDDER 

ALPHAC 

DX 

BETAC 

REFERENCE  INFORMATION 

,000 

4 *000 

,000 

.000 

SREF 

2890.0000 

SQ.FT 

15,000 

4.000 

,000 

.000 

LREF 

474.8100 

IN. 

,000 

4.000 

,000 

.000 

EREF 

936.6800 

IN. 

15,000 

4.000 

.000 

.coo 

XMRP 

1109.0000 

IN.XO 

YHRP 

,0000 

IN.YO 

ZMRP 

375*0030 

IN  .20 

SCALE 

.0300 

FIG  35  RUDDER  EFFECTS  ON  ARBITER  SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 ) 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CLGN052  3 Q CA20  C747/1  01  SI  3 - C01  SI) 

CLGN143)  H CA20  C747/1  01  SI)  - C01  SU 

( LGN123  ) » CA20  C747/I  01  SH  - C01  SI) 

C LGN144  ) A DATa  NOT  AVAILABLE 


D/S  C052  - 0103 
D/S  Cl 43  - 010) 
D/S  C 129  - 018) 


RUDDER 

.000 

15.000 

.000 

15.000 


ALPHAC 
4 .000 
4 .000 
A .000 
4.000 


BETAC  REFERENCE  INFORMATION 

.000  SREF  2690.0000  SQ.FT. 

.000  LREF  474.8100  IN. 

.000  BREF  936. 8800  !N, 

.000  XMRP  11C9.0G00  IN-XO 

YMRP  .0000  IN.YO 

2MRP  375.0000  IN.  20 

SCALE  .0300 
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RUDDER  EFFECTS  ON  ORB  I TER  SEPARATION  CHARACTERISTICS  t DELTA  Y = 0 ) 


14.00 


PAGE  1 668 


INCREMENTAL  AXIAL  FORCE  COEFFICIENT » OCA 


INCREMENTAL  AXIAL  FORCE  COEFFICIENT.  DCA 


DATA  SET  SYMBOL 

CONFIGURATION 

DESCRIPTION 

RUDDER 

ALPHAC 

DX 

BETAC 

REFERENCE  INFORMATION 

C LGN052  3 Q 

CA20 

(747/1 

01 

SI)  - COI 

SI  3 

D/S 

C052  - 010) 

.000 

4 .000 

.000 

.000 

SREF 

2630. OODO 

SO  .FT 

CLGN143  3 □ 

CA20 

(747/ 1 

01 

SI)  - COI 

sn 

D/S 

CH3  - 010) 

15.000 

4.000 

.000 

.000 

LREF 

474.8100 

IN. 

CLGN129  3 O 

CA20 

(747/1 

01 

SI)  - COI 

sn 

D/S 

C 129  - 018) 

.000 

4.000 

.000 

.000 

BREF 

336.6800 

IN. 

C LGN144  3 A 

CA2U 

C 747/1 

01 

Si)  - COi 

SI  3 

D/S 

C144  - 018) 

15.000 

4 .000 

.000 

.000 

XMRP 

YMRP 

ZMRP 

SCALE 

1109.0000 

.0000 

375.0000 

.0300 

1N.X0 

1N.Y0 

IN.ZO 

FIG  35  RUDDER  EFFECTS  ON  ARBITER  SEPARATION  CHARACTERISTICS  I DELTA  Y = 0 ) 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 


data  SET  SYHBSL  CQNP!6URATJQN  description 


RUDDER  ALPHAC  DX 


BET  AC 


REFERENCE  INFORMATION 


C CGN032  3 
CLGNM3  3 
t LSN523  ) 
i LGNS44 3 


R 


(747/1  01  sn 
C 747/1  Oi  SI  3 


CA20 
CA20 
CA20 

DAT*  NOT  AVAILABLE 


- cos 

si). 

o/s 

CQ52  - 0103 

*000 

4*000 

.000 

*000 

5REF 

2690 .0000 

sc.pt 

- cos 

sn 

D/S 

C 143  - 010) 

15*000 

4.000 

.000 

*000 

LREF 

4"4.3:C0 

* . V . 

- cm 

sn 

D/S 

Cl 29  - 018) 

*000 

15.000 

4 *000 
4*000 

*000 

*000 

*000 

*000 

BkZ? 

zrxp 

VMRP 

SCALE 

936.6300 

1109.0000 

.0000 

335.000^ 

*c35o 

IN. 
IN.XO 
iN.YO 
IN.  00 

FIG  35  RUDDER  EFFECTS  0N  ORBITER  SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 ) 
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DCL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  RUDDER  ALPHAC  DX  SET AC  -REFERENCE  INFORMATION 

C LGN052  0 Q CA20  C747/1  01  Si)  - C01  SI)  0/S  C052  - 010)  .000  4.000  .000  .000  SREF  2630.0000  SQ.FT 

CLGNL43)  M DATA  NOT  AVAILABLE  15.000  4.000  .000  .000  LREF  474.3100  IN. 

CLGN129)  O DATA  NOT  AVAILABLE  .000  4.000  .000  .000  SREF  936.68G0  IN. 

CLGN144)  A OATn  NOT  AVAILABLE  15.000  4.000  .000  .000  XKRP  1109. OOCO  LN.XO 

YMRP  .0000  IN.Y0 

ZMRP  375.0000  IN  .20 

SCALE  .0300 


FIG  35  RUDDER  EFFECTS  ON  ORBITER  SEPARATION  CHARACTERISTICS  C DELTA  Y = 0 ) 
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DATA  SET  SYMBOL 
C LGN052  3 Q 
CLGN143)  □ 
(LGN129  3 
CLGNI44  3 A 


CONFIGURATION  OESCRi°TIOM 


CA20 

CA20 

C*2G 

CA2U 


£747/t 
C7 47/1 
% 747/1 
£747/1 


sn 

sn 

sn 

sn 


CGI 

co: 

co: 

£01 


sn 

SI  3 

sn 

sn 


D/S 

D/S 


£ 143 


D/S  C 123 


* 

RUDDER 

ALPHAC 

OX 

BETAS 

- 0103 

.000 

4.000 

.000 

,000 

- 0103 

15 .COD 

4 .000 

.000 

.090 

- 0183 

.000 

4.000 

.000 

.000 

- 0183 

15,000 

4.000 

.000 

,000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

936 .6800 

IN. 

XMRP 

1109.0000 

IN.X0 

YMRP 

.0000 

IN.YO 

ZKRP 

375.0000 

IN.ZO 

scale 

.0300 

FIG  35  RUDDER  EFFECTS  0N  0RBITER  SEPARATION  CHARACTERISTICS  C DELTA  V = 0 ) 

CB)ALPHAB=  10.00  PAGE  1S73 


DCL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CLGN052)  Q CA20  C747/1  0!  SI)  - C 01  SI 
CLGN143  3 U CA20  C747/1  01  SI)  - COl  SI 
CLGN123)  O CA20  C747/1  01  SI)  - COl  SI 
CLGN144)  A DATn  NOT  AVAILABLE 


RUDDER  ALPHAC 
D/S  C052  010)  .000  4.000 

D/S  C 1 43  - 010)  15.000  4.000 

0/S  C 1 29  - 018)  .000  4.000 

15.000  4.000 


D>:  BET  AC  REFERENCE  INFORMATION 


000 

.000 

SREF 

2090*0000 

SO  .FT 

000 

.000 

LREF 

474.8100 

IN. 

000 

.000 

SREF 

9JS.69C0 

IN. 

.000 

.000 

XMRP 

1 109.0000 

1N.XC 

VMRP 

.0000 

IN.YC 

ZMRP 

375.0000 

IN.  20 

SCALE 

.0300 

FIG  35  RUDOER  EFFECTS  ON  ARBITER  SEPARATION  CHARACTERISTICS  ( DELTA  Y = 0 ) 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CIGN145)  Q DATA  NOT  AVAILABLE 

CIGNG52)  U CA20  747/1  01  SI 

i IGNH9  3 Q DATA  NOT  AVAILABLE 

CIGM146  3 2S  DATa  NOT  AVAILABLE 


CARRIER  DATA 


ELEVGN 

.000 

5.000 

5.000 

10.000 


A1LR0N 

.000 

.000 

-10.000 

.000 


ALPHAC 

4*000 
4.000 
4 .000 
4 .000 


REFERENCE  INFORMATION 

?EF  5500.0000  SO.F 

?EF  327.7800  IN. 

?EF  2348.0400  IN. 

1RP  1339.9000  IN. XI 

1RP  .0000  IN.YI 

1RP  190.8000  IN  .21 

lALE  .0300 


.24 


m 


psaBjaa 

S8B8W88— 


:n: 


-.02 


FIG  36  ELEVGN  EFFECTS  ON  CARRIER  SEPARATION  CHARACTERISTICS  C DELTA  Y - 0 3 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ELEVON  AILR0N  ALPHAC  DX  REFERENCE  INFORMATION 


C1GN145  3 Q 

CA20 

747/1 

01 

SI 

CARRIER 

DATA 

.000 

.000 

4.000 

.000 

SREF 

5500.0000 

SQ.FT 

( IGN052  r □ 

CA20 

747/1 

01 

SI 

CARRIER 

DATA 

5.000 

.000 

4.000 

.000 

LREF 

327.7800 

IN. 

C IGN149 7 O 

CA20 

747/1 

01 

SI 

CARRIER 

DATA 

5.000 

-10 

.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

CIGN146  3 A 

CA2CJ 

747/1 

01 

SI 

CARRIER 

DATA 

10.000 

.000 

4.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP  .GOOD  IN.YC 
ZMRP  190.8000  IN.2C 
SCALE  .0300 


FIG  36  ELEVON  EFFECTS  ON  CARRIER  SEPARATION  CHARACTERISTICS  C DELTA  Y = 0 ) 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVQN 

AJLRGN 

ALPHAS 

DX 

REFERENCE  INFORMATION 

t 1GN14S  ) Q 

CA20 

747/ i 

Ot  $1 

CARRIER  DATA 

,000 

.000 

4,000 

.000 

SREF 

5500.0000 

SQ.FT 

CIGN052  ) □ 

CA20 

747/1 

01  SI 

CARRIER  DATA 

5,000 

.000 

4,000 

.000 

LREF 

327,7800 

IN. 

CIGNM3)  O 

CA20 

747/1 

01  Si 

CARRIER  DATA 

5,000 

-10.000 

4,000 

.000 

BREF 

2348.0400 

IN. 

CIGHI46  5 A 

CA2U 

747/1 

01  SI 

CARRIER  DATA 

10.000 

.000 

4,000 

.000 

XMRF 

YMRP 

ZMRP 

SCALE 

1339.3000 

.0000 

190.8000 

.0300 

IN.XC 

IN.YC 

IN.ZC 

FIG  3G  ELEV0N  EFFECTS  0N  CARRIER  SEPARATION  CHARACTERISTICS  t DELTA  Y = 0 I 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CIGN1453  Q DATA  NOT  AVAILABLE 

CIGNO520  □ CA20  747/1  01  SI  CARRIER  DATA 

CIGN149)  <>  DATA  NOT  AVAILABLE 

CIGN146)  A DATa  NOT  AVAILABLE 


ELEVON 

AILRON 

A L PH AC 

OX 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

.000 

SREF 

5500.0000 

SQ.FT 

5.000 

.000 

4.000 

.000 

LREF 

327.7800 

IN. 

5.000 

-10.000 

4 .000 

.000 

BREF 

2348.0400 

IN. 

10.000 

.000 

4.000 

.000 

XMRP 

1339.9000 

IN.XC 

ymrp 

.0000 

IN.YC 

ZMRP 

. 190.8000 

IN.ZC 

SCALE 

.0300 

-10  0 10  20  30  40  50  80  70 

ORBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 
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PITCHING  MOMENT  COEFFICIENT » CLM 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVON 

A I IRON 

ALPHAC 

OX 

REFERENCE  INFORMATION 

C IGM45  ) Q 

CA20 

747/1 

01 

SI 

CARRIER  DATA 

.000 

.000 

4 ,000 

.000 

SREF 

5500.0000 

SQ.FT 

CIGNQ52T  □ 

CA20 

747/! 

m 

SI 

CARRIER  DATA 

5.000 

.000 

4.000 

.000 

LREF 

327. 7800 

IN. 

CIGM149)  & 

CA20 

747/1 

01 

SI 

CARRIER  DATA 

5 .000  - 

10.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

C IGNH6  3 A 

CA20 

747/1 

01 

si 

CARRIER  DATA 

10.000 

.000 

4.000 

.000 

XMRP 

YMRP 

ZHRP 

SCALE 

1339.9000 

.0000 

190.8000 

.0300 

iN.XG 

IN.YC 

IN.2C 

ARBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION,  DZ.  FT. 
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CBDALPHAO=  10.00  PAGE  1679 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CIGNL45)  f 

) CA20 

747/1 

Ot 

SI 

CARRIER 

DATA 

C IGN052  j r 

J CA20 

747/1 

01 

Si 

CARRIER 

DATA 

CIGN149D  r 

> CA20 

747/1 

01 

SI 

CARRIER 

DATA 

CIGN146  3 £ 

^ CA20 

747/1 

01 

SI 

CARRIER 

DATA 

ELEVON 

AILRON 

AlPHAC 

DX 

REFERENCE  INFORMATION 

.boo 

.000 

4 .000 

.000 

SREF 

5500.0000 

SQ.FT 

5.000 

.000 

4.000 

.000 

LREF 

327.7800 

IN. 

5.000 

-10.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

10.000 

.000 

4.000 

.000 

XMRP 

1339.9000 

I.N.XC 

VMRP 

.0000 

IN.  VC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0390 

-10  0 10  20  30  40  50  SO  70 

ORBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATEO  POSITION,  DZ.  FT. 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CIGN145)  Q DATA  NOT  AVAILABLE 
CIGN052  ) O CA20  747/1  Cl  SI 
C IGNI49  ) O DATA  NOT  AVAILABLE 

C IC'NHS  ) A DAT/v  NOT  AVAILABLE 


CARRIER  DATA 


ELEVON 

AILRON 

AL PH AC 

DX 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

.000 

SREF 

5500.0000 

SO.  FT 

5.000 

.000 

4.000 

.000 

LREF 

327.7800 

IN. 

5.000 

-10.000 

4.000 

.000 

BREF 

2348. Q4G0 

IN. 

10.000 

.000 

A .000 

.GOO 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  . CONE I GUR A T ION  DESCRIPTION 


C 1GN145  3 c 

T CA20 

747/1 

01  SI 

CARRIER  DATA 

C IGN052  3 C 

1 CA20 

747/1 

01  SI 

CARR  t ER  DA  F A 

C 1GN149  ) ^ 

> CA20 

74’*'/ 1 

01  SI 

CARRIER  DATA 

CIGN146  3 L 

i CA2U 

*47/1 

01  SI 

CARRIER  DATA 

ELEV0N 

AILRON 

ALPHAC 

ox 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

.000 

SREF 

5500.0000 

SQ.FT 

5.000 

.000 

4.000 

.000 

LREF 

327 .7800 

IN. 

5.000 

-10.000 

4.000 

.000 

SREF 

2348.0400 

IN. 

10.000 

.000 

4 .000 

.000 

XMRP 

1339,9000 

IN.XC 

YMRP 

.0000 

IN.  YC 

ZMRP 

190.8000 

JN.ZC 

SCALE 

,0300 
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DATA  SET  SYMBOL 

CISNH3  3 Q 
t IGN052  ) U 
t IGM43  ) V 
tl  GNM6)  A 


COMP IGURAT ION  DESCRIPT ION 


CA20 

CA20 

CA20 

CA20 


747/1 

747/1 

747/1 

747/1 


01 

01 

01 

01 


SI 

SI 

SI 

SI 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


elevon 

AILRON 

ALPHAC 

DX 

.000 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

5.000 

-10.000 

4.000 

.000 

iC.000 

>000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XhP» 

YMRP 

ZMRr 


5500*0000 
327.7800 
2348  *0400 
1339*9000 
.0000 
190.8000 


SQ.FT. 

IN. 

IN. 

1N.XC 

IN.YC 

IN.ZC 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


t IGN145  1 Q 

C 1GNQ52  ) □ 

CIGNH9)  O 
C IGN1 46  3 A 


DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 

DATA  NOT  AVAILABLE 
DATn  NOT  AVAILABLE 


40' 

1 

a 
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FIG  3G 

CA3ALPHA0: 


ELEVQN  EFFECTS  ON 

6.00 


CLN 


ELEVON 

.000 

CARRIER  DATA  5.000 
5.000 
10,000 


ailron 

ALRHAC 

DX 

.000 

4.000 

.000 

.000 

4.000 

*000 

-10.000 

4.000 

.000 

.000 

4.000 

.000 

reference  information 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7600 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.  VC 

2 MRP 

150.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CISN145  3 Q CA20  747/1  01  SI 

CIGN052  5 U CA20  747/1  01  SI 

CIGN149)  CA20  747/1  01  SI 

[ 1GN146  3 A CA20  747/1  01  SI 


iurailiilM 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ELEVON 

AILRON 

ALPHAC 

ox 

.000 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

5.000 

-10.000 

4,000 

.000 

10.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


.014-hf 

•012p 

■°iop\ 

-008|H- 

.oo6|-j- 

-004-1—)- 

. 002-| — | - 

H 

o-Hj 

- . 002-i — j- 

H; 

-.00^ 

-.006-N 

- . 008-|j 

-.oiaE 


SREF 

5500.0000 
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LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN’.YC 

ZMRP 

190.8Q00 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C KGN145  ) Q DATA  NOT  AVAILABLE 
i KGNQ52  5 M CA20  C747/1  01  SH 
CKGKI49)  Q DATA  NOT  AVAILABLE 

(KGNI46)  A DATn  NOT  AVAILABLE 


C747/13  D/S  C052  - 035) 


ELEVON 

AILRON 

ALPKAC 

OX 

.000 

.000 

4,000 

.000 

5,000 

.000 

4,000 

.000 

5.000 

.000 

4.000 

.000 

10.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

' ,0300 
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DATA  SET  SYMBOL 
C KGN145  3 Q 

C KGN052  3 □ 

CKGN149  3 O 
f KGMI  4S 3 A 


CONFIGURATION  DESCRIPTION 
CA20  (747/ 1 01  SI  3 - (747/1)  D/S  Cl  45  - 0353 

CA20  (747/ 1 01  SI  3 - (747/1  3 D/S  (052  - 0353 

CA20  (747/1  01  S13  - (747/13  D/S  (149  - 0353 

CA2U  (747/1  01  SI  3 - (747/13  D/S  CMS  - 0353 


ELEVON 

.000 

5.000 

5.000 

10.000 


AILRON 

.000 

.000 

.000 

.000 


ALPHAC 

4.000 

4.000 

4.000 

4.000 


Dx 


REFERENCE  INFORMATION 


.000 

.000 

,.000 

.000 


SREF 

5500-0000 

SO -FT 

LREF 

327.7800 

IN. 

SREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

1N.ZC 

SCALE 

.0300 

FIG  3G  ELEVON  EFFECTS  BN  CARRIER  SEPARATION  CHARACTERISTICS  ! DELTA  Y = 0 ) 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVOM 

AILR0N 

ALPHAC 

OX 

REFERENCE  INFuRttAT ION 

CKGN145  3 Q 

CA20 

C747/1 

01 

SI)  - (747/13 

D/S 

H45  - 035) 

.000 

.000 

4 .000 

.000 

SREF 

5500.0000 

SQ.FT, 

C KGNQ52  3 Q 

CA20 

t 747/1 

01 

SI)  - (747/1 3 

D/S 

C052  - 0353 

5*000 

.000 

4,000 

.000 

LREF 

327.7800 

IN. 

CKGN14S3  O 

CA20 

C 747/1 

03 

SI)  - (747/1 3 

D/S 

C 149  - 0353 

5.000 

.000 

4.000 

.000 

BREF 

2348.0400 

IN  • 

CKGN14S)  A 

CA2CJ 

C 747/1 

01 

SU  - (747/13 

D/S 

CHS  - 0353 

10,000 

.000 

4.000 

.000 

XMRP 

YMRP 

1339.9000 

.0000 

IN.XC 

1N.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C KGN145  ) Q DATA  NOT  AVAILABLE 
CKGNQ52)  U CA20  (747/1  0!  SI)  - (747/1) 
CKGN149)  O DATA  NOT  AVAILABLE 

CKGNI46  ) A DATA  NOT  AVAILABLE 


D/S  (052  - 035) 


ELEVON 

.000 

5.000 

5.000 

10.000 


AILRON 

.000 

.000 

.000 

.000 


ALPHAC 
-4.000 
4.000 
4.000 
4 .000 


REFERENCE  INFORMATION 


.000  SREF 
.000  LREF 
.000  8REF 
.000  XMRP 
YMRP 
2MRP 
SCALE 


5500.0000 

327.7800 

2348.0400 

1339.9000 

.0000 

190.8000 
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DATA  SET  SYMBOL 
CKGN145)  Q 
C KGN052 ) □ 

CKGN149)  O 
CKGN146)  A 


CONFIGURATION  DESCRIPTION 
A20  C 74 7/1  01  Si)  “ (747/1)  D/S  (145 

A20  (747/1  01  51)  - (747/1)  D/S  (052 

A20  (747/ l 01  SI)  - (747/1)  D/S  (149 

A2U  (747/1  01  SI)  - (747/13  0/S  C 146 


ELEVON 

.000 

5.000 

5.000 

10.000 


ailron 

.000 

.000 

.000 

.000 


ALPHAC 

4.000 

4.000 

4.000 

4.000 


REFERENCE  INFORMATION 
?EF  5500  .,0000  SO.F 

?EF  327,7800  IN. 

?EF  2348.0400  IN. 

1RP  1339.9000  IN.  XI 

1RP  .0000’  IN.YI 

1RP  190.8000  IN.ZI 

:AL£  *0300 


BSSSS3BSS 

ifiggaMWBWi — «ii— 1 


[■■■■■■■■I 

iHSI 


HBMBl 


MMKBBBB88Bw8mBB8BmWSB 


FIG  36 

CC) ALPHAQ= 


-in  0 10  20  30  4U  SU  bu  /u 

ORBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 
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14.00 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVQN 

A I IRON 

ALPHAC 

DX 

REFERENCE  INFORMATION 

CKSN145  3 Q 

DATA  NOT  AVAILABLE 

.000 

.000 

4.000 

.c 

!00 

SREF 

5500.0000 

SQ.FT, 

C KGN052  1 □ 

CA20  C 747 / 1 01  SI)  - (747/1) 

D/S  (052  - 035] 

5 .000 

.000 

4.000 

•C 

100 

LREF 

327 .7800 

IN, 

CKGN149]  O 

DATA  NOT  AVAILABLE 

5.000 

.000 

4.000 

.c 

)00 

BREF 

2343.0400 

IN , 

CKGMS46)  A 

DATn  NOT  AVAILABLE 

10.000 

.000 

4.000 

•C 

!00 

XMRP 

YMRP 

ZMRP 

SCALE 

1339.3000 

.0000 

190,8000 

.0300 

IN.XC 
IN.  YC 
IN.ZC 
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DATA  SET  SYMBOL  CONFIGURATION 
C KGN145  3 Q CA20  C747/1  0! 

CKGN052  3 Q CA20  C747/I  01 

CKGN149)  Q CA20  C747/1  01 

CKGN146)  A CA2U  C747/1  01 


DESCRIPTION 
SI  ) - C 747/1 ) 
SID  - C747/13 

sn  - (747/n 

sn  - C747/1D 


D/s 

D/S 

0/S 


Cl  45 
C052 
049 


D/S  Cl 46 


035  D 
035  D 
035) 
035) 


ELEVON 

AILRON 

ALPHAC 

OX 

.000 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

10.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 
SREF  5500.0000  SO. FT. 
LREF  327.7800  IN. 

8REF  2348.0400  IN. 

XKRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

2MRP  190.8000  IN'  .20 

SCALE  .0300 


FIG  36 

[83ALPHA0: 


ELEVON  EFFECTS  0N  CARRIER  SEPARATION  CHARACTERISTICS  t DELTA  Y = 0 ) 

10.00  PASE  1694 


DATA  SET  SYMBOL 
( KGN14S 3 Q 
CK6N052  3 □ 

IK8MM9)  O 
CKGNI4G)  A 


configuration  description 


CA20 

CA20 

CA20 

CA?(J 


(747/1 

(747/1 

(747/1 

(747/1 


sn 

sn 

sn 

sn 


(747/13 
(747/ 1 3 
(747/13 
C747/13 


ELEVON 

D/S  (145  - 0353  .000 
0/S  (052  - 0353  5.000 
D/S  (149  - 0353  5.000 
O/S  C 146  - 0353  10 *000 


AILRC5N 

ALPHAC 

ox 

.000 

4.000 

.000 

.000 

4*000 

.000 

.000 

4.000 

.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

5500 .0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ELEVON 
t KGN145  5 Q DATA  NOT  AVAILABLE  .000 
CKGN052  5 □ CA20  (747/1  01  SI  3 - C747/15  0/S  C052  - 0355  5.000 
CKGN149  5 O DATA  NOT  AVAILABLE  5.000 
CKGN14S3  A DATn  NOT  AVAILABLE  10.000 


.014 

.012 

.010 

.008 

.006 

.004 

.00 


warn 
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BSSSSSI 


ELEVON 

ailron 

ALPHAC 

DX 

REFERENCE  INFORMATION 

.000 
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4 . 000 

.000 

SREF 

5500.0000 

SO. FT 

5.000 

.000 

4.000 

.000 

LREF 

327.7800 

IN. 

5.000 

.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

10.000 

.000 

4.000 

.000 

XMRP 

1 339.8000 

IN.XC 

YMRP 

.0000 

I\.TC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL 

configuration 

DESCRIPTION 

ELEVGN 

AILR0N 

ALPHAC 

DX 

REFERENCE  INFORMATION 

(KGNH5)  Q 

CA20 

C 747/1 

01 

SU  - (747/1) 

D/S 

(145  - 035) 

.000 

.000 

4.000 

.000 

SREF 

5500,0000 

SQ.FT 

C KGN052  ) □ 

CA20 

C747/1 

01 

SI)  - (747/11 

, D/S 

(052  - 035) 

5,000 

.000 

4 .000 

.000 

LREF 

327.7800 

IN. 

i K6N149.)  Q 

CA20 

C747/1 

o: 

sn  - (747/1 3 

D/S 

C 149  - 035) 

5.000 

.000 

4.000 

.000 

BREF 

2348.0400 

IN. 

C KGNMS  3 A 

CA2U 

(747/1 

01 

SI)  - (747/1) 

0/S 

(146  - 035) 

10.CC0 

.000 

4.000 

.000 

XMRP 

YMRP 

2MRP 

SCALE 

1339.9000 
.GOOD 
190. 8000 
.0300 

IN.XC 
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data  set  symbol  configuration  description 

(KGN145)  Q CA20  C747/1  01  S13  - C747/1) 
CKGN052  ) □ CA2Q  (747/1  01  SID  - (747/1) 
CK6W149)  O CA20  (747/1  01  SID  - (747/1) 
( KGN146  3 A CA20  (747/1  01  SID  - C747/1) 


ELEVON 

D/S  C 145  - 035)  .000 
D/S  (052  - 035)  5.000 
D/S  (149  - 035)  5.000 
D/S  (146  - 035)  10.000 


AILRON 

ALPHAC 

DX 

.000 

4.000 

.000 

.000 

4.000 

.000 

.000 

4 .000 

.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SG  .FT 

LREF 

327.7800 

IN. 

8REF 

2348.0400 

IN, 

XMRP 

1339.9000 

1N.XC 

YMRP 

.0C09 

IN.YC 

ZMRP 

190 .8000 

IN.2C 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(JONHS)  Q DATA  NOT  AVAILABLE 

(JGN052  ) □ CA2°  747/1  01  S1 

f JGN1493  O DATA  NOT  AVAILABLE 

C JON  MG  3 2S  DAM  NOT  AVAILABLE 


ORB  ITER  DATA 


ELEVON 

AILRON 

ALPHAC 

OX 

,000 

,000 

4.000 

.000 

5.000 

.000 

4 .000 

.000 

5.000 

-10.000 

4.000 

,000 

i 0.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 


2690. OCOO 
474.8100 
938.6800 
1109.0000 
.0000 
375.0000 


SO, FT. 
IN. 

IN.  • 
IN.XO 
IN.YO 
IN.  20 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVON 

AILRON 

ALPHAC 

DX 

REFERENCE  INFORMATION 

C JGN145  ) Q 

CA20 

747/1 

01  SI 

ORB I TER  DATA 

.000 

.000 

4.000 

.000 

SREF 

2690.0000 

SQ.FT 

CJGN052  ) M 

CA20 

747/1 

01  SI 

ORB ITER  DATA 

5 .000 

.000 

4.000 

.000 

LREF 

474.8100 

IN. 

C JGN149  ) O 

CA20 

747/1 

m si 

ORB ITER  DATA 

5.000 

-10.000 

4.000 

.000 

BREF 

936.6800 

IN. 

CJGN146)  A 

CA2U 

747/1 

01  si 

ORB I TER  DATA 

10.000 

.000 

4.000 

.000 

XKRP 

1109.0000 

IN.XC 

, 

YMRP 

.0000 

IN. VO 

ZMRP 

375.0000 

1N.ZQ 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CJGN145  3 C 

CA20 

747/1 

01  SI 

ORBITER 

DATA 

C JGNQ52  > L 

1 CA20 

747/1 

01  SI 

ORB  I TER 

DATA 

CJ6M149)  Z 

> CA20 

747/1 

01  SI 

ORB  ITER 

DAT  A 

CJGN14SJ  l 

i CA2U 

747/1 

01  SI 

CRB  ITER 

DATA 

ELEVQN 

ailron 

ALPHAC 

DX 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

.000 

SREF 

2690.0000 

SC. FT 

5.000 

.000 

4.000 

.000 

LREF 

474.8100 

IN. 

5.000 

-10.000 

4.000 

.000 

BREF 

936.6800 

IN. 

10.000 

.000 

4.000 

.000 

XMRP 

1109.0000 

IN.XQ 

YMRP 

.0000 

IN.  TO 

2MRP 

375.0000 

IN. 20 

SCALE 

.0300 
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AXIAL  FORCE  COEFFICIENT,  CA 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVON 

AILRON 

alphac 

OX 

REFERENCE  INFORMAT  ION 

C JGN145  3 Q 

DATA  NOT  AVAILABLE 

.000 

.000 

4 .000 

.000 

SREF 

2690.0000 

SQ.F 

r JRN052  3 M 

CA20  747/1  01  SI 

ORBITER  DATA 

5.000 

.000 

4.000 

.000 

LREF 

474 .8100 

IN. 

V V V*-  J 1 i 

( JGN149  3 O 

OATA  NOT  AVAILABLE 

5.000 

-10.000 

4 .000 

.000 

BREF 

936 .6800 

IN. 

C JGN146  3 A 

DAT*  NOT  AVAILABLE 

10.000 

.000 

4.000 

.000 

XMRP 

YMRP 

2MRP 

SCALE 

3109.0000 

.0000 

375.0000 

.0300 

in 

IN.V 
IN. 2 
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FIG  37 

CA)ALPHAO= 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGN145)  Q CA20  747/1  01  SI 

l JGN052  3 U CA2D  747/1  01  SI 

CJGN149)  O CA20  ?47/l  01  SI 

CJGNH6)  A CA20  747/1  01  SI 


ORB I TER  DATA 
ORB I TER  DATA 
ORBITER  DATA 
ARBITER  DATA 


ELEVON 

AILRON 

ALPHAC 

OX 

.000 

.000 

4.000 

.000 

5.000 

.000 

4 .000 

.CCO 

5,000 

-10.000 

4.000 

.000 

10.000 

.000 

4.000 

.COO 

reference  INFORMATION 

SREF  2690.0000  SQ.FT. 

LREF  474. SI  GO  IN. 

BREF  93S.68C0  IN. 

XMPP  1109.00CQ  IN.XO 

YMRP  .0000  IN  .VO 

ZMRP  375 .0000  IN. 20 

SCALE  .0300 


FIG  37  ELEVON  EFFECTS  ON  ORBITER  SEPARATION  CHARACTERISTICS  C DELTA  Y = 0 I 

CB)ALPHA0=  10.00  DAGE  1/03 


ENT.  CA 


data  set  symbol  configuration  description 
C JGN145  } Q CA20  747/1  01  SI 

CJGN052  ) U CA20  747/  0 SI 

r 1 O CA20  747/1  ul  bl 

C J6N146  ) A CA2U  747/1  01  SI 


ORB I TER  OATA 
ORBITER  OATA 
ORBITER  OATA 
ORBITER  OATA 


ELEVQN 

.000 

5.000 

5.000 

10.000 


AILRON 

.000 

.000 

-10.000 

.000 


ALPHAC 

4.000 

4.000 

4.000 

4.000 


REFERENCE  INFORMATION 


2690 .0000 
474 .9100 
936 .8800 

1109.0000 

.0000 

375.0000 

.0300 
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data  set  symbol  configuration  description 

CJGN145  3 Q data  NOT  AVAILABLE 
CJGNQ52)  LJ  CA2G  747/1  01  SI 

CJGNI49  3 O DATA  N0T  AVAILABLE 

(JGNI48)  A DATa  NOT  AVAILABLE 


CRBTTER  DATA 


ELEVON 

.000 

5*000 

5.000 

10.000 


AlLRON 

.000 

.000 

-10.000 

.000 


ALPHAC 
4.000 
4 ,000 
4.000 
4 .000 


DX 


REFERENCE  INFORMATION 


.000 

.000 

.000 

.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 


2830 .0000 
474. SI  00 
936.6800 

1109.0000 

.0000 

375 .0000 


SQ.FT. 

IN. 

IN. 
IN.XQ 
IN.YO 
IN  .20 
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DMA  SET  SYMBOL 
C J6N145  } Q 
C JGN052  ) □ 

CJGN149)  O 
CJ6N146)  A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 


ORBITER  DATA 
ORB ITER  DATA 
ORBITER  DATA 
ORBITER  DATA 


■sssfisam 


ELEVON 

,000 

5.000 

5.000 

10.000 


AILRON 

.000 

.000 

-10.000 

.000 


ALPHAC 

4.000 

4.000 

4.000 

4.000 


REFERENCE  INFORMATION 
*EF  2S90.0000  SQ.F' 

REF  474.3100  IN. 

*EF  33S.6S00  IN. 

1RP  1109,0000  IN. XI 

*RP  .0000  IN.  Y! 

1RP  375.0000  IN.Zt 

DALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGN145  3 Q CA20  747/1  01  SI 

CJ3ND52  3 G CA20  747/1  01  SI 

C JGN149  3 V CA20  747/1  01  SI 

CJ3N146)  A CA2U  747/1  01  SI 


ORB I TE«  DATA 
ORB  I TER  DATA 
QRB1TER  DATA 
ORB  I TER  DATA 


ELEYCVN 

MLRGN 

ALPHAC 

ox 

,000 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

5*000 

-10,000 

4 .000 

.000 

10.000 

,.000 

4. 000 

,000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT. 

LREF 

474,9100 

m. 

BREF 

936.6800 

IN. 

XMRP 

1 109,0000 

YMRP 

.0000 

IN.  TO 

ZMRP 

375,0000 

IN. 20 

SCALE 

.0300 
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data  set  symbol  configuration*  description 

r JGNU5  3 Q DATA  NOT  AVAILABLE 
CJGN052  1 O CA20  747/1  01  SI 

CJGN149J  Q DATA  NOT  AVAILABLE 

CJGNH6  1 A DATh  NOT  AVAILABLE 


ORB ITER  DATA 


ELEVCM 

A IlRON 

ALPHAC 

ox 

.GOD 

.000 

4.000 

.000 

5.000 

.000 

4.000 

.000 

5.000 

-10.000 

4.000 

.000 

10.000 

.000 

4.000 

.000 

REFERENCE  INFORMATION 


SREF 

2S90.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

93S.6800 

IN. 

XMRP 

1109.0000 

IN.XQ 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGN145)  Q CA20  747/1  01  SI 

CJ6ND52  5 Q CA20  747/1  01  S 

(JGN149)  <5  CA20  747/1  0 SI 

CJGN146  1 A CA2U  747/1  01  SI 


ORBITER  DATA 
ORB  I TER  DATA 
ORBITER  DATA 
ORBITER  DATA 


ELEVON 

A I IRON 

AIPKAC 

OX 

,coo 

.000 

4.0Q0 

.000 

5.000 

.000 

4.000 

.000 

5.000 

-10.000 

4.000 

.000 

to. 000 
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.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

93S .6800 

IN. 

XHRP 
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IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375 .0000 
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SCALE 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVON 

AILRON 

ALPHAC 

OX 

REFERENCE  INFORMATION 

CJGN145)  Q 

CA20 

747/1 

01  SI 

ORB ITER  DATA 

.000 

.000 

4.000 

,000 

SREF 

26SO.OOOO 

SQ.FT 

C JGN052  ) □ 

CA20 

747/ i 

01  Si 

ORB ITER  DATA 

5.000 

.000 

4 .000 

.000 

LREF 

474.8100 

IN. 

(JGNHd)  O 

CA20 

747/1 

01  SI 

0RB1TER  DATA 

5.000 

-10.000 

4.000 

.000 

BREF 

936.6900 

IN. 

CJGN146)  A 

CA20 

747/1 

01  si 

0RB1TER  DATA 

10.000 

.000 

4.000 

.000 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN. 20 

SCALE 

,0300 

FIG  37  ELEV0N  EFFECTS  0N  ORB  ITER  SEPARATION  CHARACTERISTICS  C DELTA  Y = 0 3 

COALPHAO  H.OO  . PAGE  1710 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ELEVON  AILRQN  ALPHAC  OX  REFERENCE  INFORMATION 

.000  .000  4.000  .000  SREF  2SSO.OOQO  SQ.FT. 

3 - CO!  SI)  D/S  C052  - 0103  5.000  .000  4.000  .000  LREF  474.8100  IN. 

5.000  -10,000  4.000  .000  BREF  93S.S800  IN. 

10.000  .000  4.000  .000  XKRP  *103.0000  IN.XO 

YMRP  *0000  IN.YO 

2MRP  375.0000  IN.ZO 

SCALE  .0300 


TLGNI4S3  Q DATA  NOT  AVAILABLE 
■CLGN052  3 U CA20  C747/1  D1  Si 
CLGN149)  O DATA  NOT  AVAILABLE 
C LGN146  3 A DATa  NOT  AVAILABLE 
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DCN 


DATA.  SET  SYMBOL 

CL6NH5D  Q 
C L6N052  ) □ 

CLGNI49)  O 
CLGN146)  A 


CONFIGURATION 
CA20  (747/1  01 
CA20  C 7 47/1  01 
CA20  (747/1  01 
CA20  (747/1  01 


DESCRIPTION 

sn  * coi  sn 
sn  - coi  sn 
sn  - coi  sn 
sn  - cot  siD 


D/S  CMS  - 008 3 
D/S  (052  - 0103 
D/S  (M9  - 0093 
D/S  (MS  - 01  n 


ELEVON  AILRON  ALPHAC  DX  REFERENCE  INFORMATION 

.000  ,000  4,000  .000  SREF  2690.0000  SQ.FT. 

5.000  .000  4.000  ,000  LREF  474.S1CQ  IN. 

5.000  -10.000  4.000  ,000  BREF  33G.S600  IN. 

10.000  .000  4.000  .000  XMRP  U09.00C0  IN.XO 

YMRP  .0000  IN.  Y0 

ZMRP  375.0000  1N.ZG 

SCALE  ,0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CLGN145  5 Q CA20  C747/1  01  SI)  - C01  S!)  D/S  C 145  - 0085 
CLGN052J  □ CA20  C747/1  01  SI  5 - CO.l  SI  5 D/S  C052  - 0105 
CLGN149  5 Q CA20  C747/1  01  S15  - CC1  SI  5 0/S  CHS  - 0093 
CLGNM6  5 A CA20  C747/1  01  S15  - C01  SI  5 D/S  C 146  - 0115 


0 20  40  60 

DZ 


ELEVON 

A ILRGN 

ALPHAC 

w 

REFERENCE  INFCRMA 

710N 

.000 

.000 

4 .COO 

.000 

SREF 

2690.0000 

SO  .FT 

5.000 

.000 

4, 000 

.000 

LREF 

474. 8 I 00 

IN. 

5.000 

-10.000 

4 .000 

.000 

BREF 

936.6800 

IN. 

10.000 

.000 

4.000 

.000 

XKRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN,  YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DC A 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
£ LGN 145)  Q DATA  NOT  AVAILABLE 

CLGNQ52)  □ CA20  (747/1  01  SI)  - £01  SI) 

CLGNH9)  Q DATA  NOT  AVAILABLE 

CLGNI46)  A DATn  NOT  AVAILABLE 


D/S. (092  - 010) 


ELEVGN 

AILRON 

ALPMAC 

OX 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

.000 

SREF 

2690.0000 

SQ.FT 

5.000 

.000 

4.000 

.000 

LREF 

474.8100 

IN. 

5 s,  000 

-10.000 

4.000 

.000 

BREF 

936.6800 

IN. 

10,000 

.000 

4.000 

.000 

XKRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN,ZO 

SCALE 

.0300 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT » DCA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CLGN145  3 Q CA20  C747/I  01  Si) * COl  SI)  0/S  (MS 

CLGNQ52)  U CA20  C747/1  01  SI)  - COl  SI)  0/S  C052 

CLGN149)  Q CA20  C747/1  01  SU  " COl  SI)  0/S  1 149 

CLGN146)  X CA20  C747/1  Oi  SI)  - COl  SI)  D/S  U46 


ELEVON 

.000 

5.000 


AILRDN 

•QOQ 

.000 


5.000  -10.000 


ALPHAC 
4.000 
4.  COO 
4.000 
4.000 


REFERENCE  INFORMATION 
?EF  2690.0000  SG.F 

iEF  474.8100  IN. 

?EF  996.6800  IN. 

1RP  1)09,0000  IN.  XI 

1RP  .0000  IN.YI 

1RP  375.0000  IN.  21 

:ACE  .0300 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPT 


(LGN145)  f 

} CA20 

C747/I 

01 

SI) 

- (01 

C LGN052  ) L 

1 CA20 

(747/1 

01 

sn 

- (01 

CLGN149)  C 

> CA20 

(747/1 

01 

SI) 

- (01 

CLGN146)  / 

^ CA2G 

(747/1 

01 

sn 

- (01 

IN 

ELEVON 

AILRON 

sn 

D/S 

n 45  - 

008) 

,000 

.000 

sn 

D/S 

(052  - 

010) 

5.000 

.000 

sn 

D/S 

(149  - 

009) 

5.000 

-10.000 

sn 

D/S 

(146  - 

Oil) 

10.000 

,000 

ALPHAC 

DX 

REFERENCE  INFORMATION 

4.000 

.000 

SREF 

2690.0000 

SQ.FT 

4 .000 

.000 

LREF 

474.8100 

IN. 

4.00G 

.000 

BREF 

936.6800 

IN. 

4.000 

.000 

XMRP 

1109.0000 

1N.X0 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN. 20 

SCALE 

.0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVQN 

AILRON 

ALPWAC 

OX 

REFERENCE  INFORMATION 

CLGN145  3 Q 

DATA  NOT  AVAILABLE 

,000 

.000 

4.000 

.000 

SREF 

2690.0000 

$G*F 

C LGM052  3 Q 

CA20  C747/1  01  51)  - C01  SI) 

D/S  C052  - 010) 

5,000 

.000 

4.000 

.000 

LREF 

474.3100 

IN. 

CLGN143  3 O 

DATA  NOT  AVAILABLE 

5,000 

-10.000 

4.000 

.000 

BREF 

936.6800 

IN. 

CLGN146)  A 

DAT*  NOT  AVAILABLE 

to. 000 

.000 

4.000 

.000 

XMRP 

M 03. 0000 

IN.* 

XHRP  1103.0000  IN.XO 
VMRP  .0000  IN.YO 
ZMRP  375.0000  IN.ZO 
SCALE  .0300 
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DCL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
{ LGN145  ) Q CA20  (747/1  01  SI)  - COt  SI) 

(LGN052)  M CA20  (747/1  01  SI)  - (01  SI) 

(LGNM9)  O CA20  (747/1  01  SI)  - (01  SI) 

CLGN146)  A CA20  ( 747/1  01  SI)  - (01  SI) 


— imm*m 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C LGN145 ) Q CA20  C747/1  01  St)  - (01  SI 

(LGNQ52)  □ CA20  (747/1  01  SI)  - (01  SI 

( LGN149  ) 
t LGN14S  ) 


CA20  (747/1  01  SI)  - tOl  SI) 


EtEVOM 

AILRON 

ALPHAS 

DX 

- 0083 

.000 

.000 

4.000 

.000 

- 0103 

5.000 

.000 

4.000 

.000 

- 0093 

5.000 

-10.000 

4.000 

.000 

- Oil) 

10.000 

000 

4.000 

.000 

REFERENCE  INFORMATION 


O 

U 

Q 


0 


20 

DZ 


40 


60 


YMRP 

2MRP 

SCALE 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


C 747/1  01  sn  - C 747/10 


0/S  C049  - 0357  CS6N0493 


ALRHAC 
ELV-IB 
ELEVON 
PHI 
Dv 


PARAMETRIC  VALUES 
.000  BETAC 

.000  ELV-OB 
3.000  MACH 
.000  DX 


REFERENCE  INFORMATION 

5500.0000  SO. * 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.) 

.0000  IN.> 

190.8000  IN.5 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT » DCLM 


C747/1  01  Si)  - (747/13  D/S  (049  - 0353C66N0493 


ALPHAC 
ELV-1B 
ELEVON 
PHI 
OY 


PARAMETRIC  VALUES 
.000  SETAC 
,000  ELV-OB 
5.000  MACH 
.000  OX 
.000  BETAO 


REFERENCE  INFORMATION 
5500.0000  50.1 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.) 

.0000  IN.' 

190.8000  IN.; 

,E  .0300 
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NCREMENTAL  DRAG  FORCE  COEFFICIENT . DCD 


C 747/1  01  SI  3 - C747/13  D/S  C049  - 0353CGGN049J 


.020 


.015 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

DV 


PARAMETRIC  VALUES 
,000  BETAC 
.000  ELV-OB 
5 .000  MACH 

.000  DX 
.000  BETAO 


REFERENCE  INFORMATION 
5500.0000  SO.f 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.) 

.0000  IN.' 

190.8000  IN.j 

E .0300 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  C747/1  01  SI)  - C747/1) 

PARAMETRIC  VALUES 

ALPHA C .000  BET AC  .000 

ELV-IB  .000  ELV-OB  3.000 

ELEVON  5.000  MACH  .600 

PH!  .000  OX  .000 


D/S  C049  - 035) C6GN049) 


REFERENCE  INFORMATION 
SREF  5500.0000  SO. I 
LREF  327.7800  IN. 
8SEF  2348.0400  IN. 
XMRP  1333.9000  IN.) 
YMRP  .0000  IN,' 
ZMRP  130.8000  IN.; 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCLN,  (STABILITY 


l C 747/ 1 01 

sn  - 

1 747/ I D 

D/S  C049  - 0353  CSGNQ493 

ALPHAO 

PARAMETRIC  VALUES 
.000  BETAC 

.000 

SREP 

REFERENCE  INFORMATION 
5500.0000  SO.F 

ELV-IB 

.000 

ELV-0B 

3.000 

LREF 

BREF 

327.7800  IN. 

2348.0400  IN. 

ELEVON 

5.000 

MACH 

.600 

XMRP 

1339.9000  !N.> 

PHI 

.000 

DX 

.000 

YMRP 

.0000  IN.Y 

qy 
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6ETA0 
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ZMRP 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCSL,  (STABILITY  AXIS3 


CA20  C 747/1  01  SID 


C 747/1  3 


D/S  (043  - 035D (6GN049D 


PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

ALPKAC 

,000 

BETAC 

.000 

SEEF 

LREF 

5500,0000 

327,7800 

SO .FT, 
IN, 

ELV-I8 

.000 

ELV-OB 

3 • 000 

BREF 

2348.0400 

IN. 

ELEVON 

5.000 

MACH 

.600 

XMRP 

133S.90D0 

IN.XC 

PHI 

.000 

DX 

.000 

YMRF 

2MRP 

.0000 

130.8000 

IN,  YC 
IN.ZC 

OY 

,000 

BETAO 

.000 

SCALE 

,0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN,  CBODY  AXIS) 


CA2Q  C 747/1  01 

SI)  - 

C747/n 

VS  C049  - 035) C6GN049) 

ALPHAC 

PARAMETRIC  VALUES 
.000  BETAC 

.000 

REFERENCE  INFORMATION 
SftEF  51)00.0000  SQ.FT. 

LREF  327.7800  IN. 

ELV-IB 

.000 

ELV-OB 

3.000 

BftEF 

2348.0400 

IN. 

ELEVOW 

5.000 

MACH 

.600 

XMRP 

YKRP 

1339.9000 

,uCOO 

IN.XC 

IN.YC 

PHI 

.000 

OX 

.000 

ZMRP 

190.8000 

IN.ZC 

DY 

.000 

BET  AO 

.000 

SCALE 

.0300 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCBL.  t BODY  AXIS] 


CA20  C 747/1  01  SID  - C 747/ 1 D 

PARAMETRIC  VALUES 

ALPHAC  .ODO  BETAC  .000 

ELV-IB  .000  ELV-OB  3.000 

ELEVON  5.000  MACH  .600 

PHI  .000  DX  .000 

DY  .000  BET  AO  .000 


D/S  C049  - 035) (6GN049D 


REFERS MCE  INFORMATION 
5500.0000  SO. I 

327.7800  IN. 

2348.0400  IN. 

1333.3000  IN.) 

.0000  IN.) 

190.8000  IN. I 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


CA20  (747/1.  01  SI  3 - C 747/ 13 


D/S  C.052  - 035J  CBGN052J 


ALPHAS 

ELV-IB 

ELEVON 

PK! 


PARAMETRIC  VALUES 

4.000  BETAC 
,000  ELV-OB 

5.000  MACK 
.000  DX 


REFERENCE  INFORMATION 
5500.0000  SO.f 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.) 

.0000  IN.' 

190.8000  IN.i 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


« •. 

b - 


CA20  C747/1  01  SID  - C747/1D 

PARAMETRIC  VALUES 


D/S  C 052  - 035 D C6GN052D 


■V.:;.  ' 


ALPHAC 

4 .000 

BETAC 

,000 

ElV-lB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

.000 

DY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  DRAG  FORCE  COEFFI 


CA20  C747/1  01 

sn  - 

C747/1 3 

D/S  (052  - J035H6GN0523 

PARAMETRIC  VALUES 

REFERENCE  information 

ALPHAC 

4.000 

BETAC 

.000 

SREP 

5500.0000 

SQ.FT 

ELV-1B 

,000 

ELV-OB 

3.000 

LREF 

327,7800 

IN, 

ELEVON 

5.000 

MACH 

.600 

BREF 

XMRP 

2348,0400 

1339.3000 

IN. 

IN.XC 

PHI 

.000 

OX 

,000 

YMRP 

.0000 

IN.YC 

DY 

.000 

BETAO 

.000 

2MRP 

190,8000 

IN.ZC 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  C747/1  01  SI  3 - C747/13 

PARAMETRIC  VALUES 

AlPHAC  4.000  BETAC  .000 

ELV- IB  .000  ELV-OB  3.000 

ELEVON  5.000  MACH  v .BOO 

PHi  .000  DX  .000 

OY  .000  BETAO  .000 


D/S  C052  - 0353CSGN0523 


REFERENCE  INFORHATJGN 
5500,0000  SO.F' 

327,7800  IN. 

2348.0400  IN. 

1339.9000  iN.Xt 

.0000  IN . Y( 

190.8000  IN.Z( 

E .0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCLN.  C STABILITY  AXIS) 


CA20  C 747/ 1 01  SID  - C747/1D 

PARAMETRIC  VALUES 


D/S  C052  - 035) C6GN052D 


REFERENCE  INFORMATION 


ALPHAC 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

EL E VON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

.000 

DY 

.000 

BETAO 

.000 

SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

8REF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.9000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCSL,  C STABILITY  AXIS) 


CA20  C 747/ 1 01  SI  3 - C747/1)  D/S  C052  - 035) C6GN052) 


PARAMETRIC  VALUES  - REFERENCE  INFORMATION 


ALPHAC 

4.000 

BETAC 

.000 

SREF 

5500.0000 

SQ.FT 

ELV~ IB 

.000 

ELV-0B 

3.000 

LREP 

327.7800 

IN. 

ELEVQ N 

5.000 

MACH 

.600 

BREF 

XMRP 

2348.0400 

1339.9000 

IN. 

IN.XC 

PHI 

.000 

DX 

.000 

YMRP 

.0000 

IN.YC 

DY 

.000 

BETAO 

.000 

ZMRP 

SCALE 

190.8000 

.0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN.  CBODY 


C 747/ 1 01  SID  - (747/13 

PARAMETRIC  VALUES 


D/S  (052  - 035D (SGN052D 


ALPHAC 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-08 

3.000 

ELEVON 

5.000 

MACH 

.800 

PHI 

.000 

DX 

.000 

OY 

,000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.F 

LREF 

327,7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1333.9000 

IN.X 

YMRP 

.0000 

IN.Y 

ZMRP 

190.8000 

IN.  2 

SCALE 

.0300 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCBL,  CBODY  AXIS3 


CA20  C 747/1  01  SID  - C747/1D 

parametric  values 


D/S  (052  - 035H6GN052D 


REFERENCE  INFORMATION 


ALPHAC 

4.000 

BETAC 

.000 

ELV-IB 

,000 

ELV-OB 

3,000 

ELEVGN 

5,000 

MACH 

.600 

PHI 

,000 

OX 

.000 

OY 

.000 

BETAO 

.000 

SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

scale 


5500.0000 
327 .7800 
2348.0400 
1339,9000 
.0000 
190.8000 
.0300 


SQ.FT. 

IN. 

IN. 

JN.XC 

IN.YC 

IN.ZC 
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FIG  38  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  CARRIER  (PHI,  BET AO,  BETAC  =0) 

PAGE  1735 


INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


CA20  C 747/1  01  SI)  - C747/U 

PARAMETRIC  VALUES 

ALPHAC  8.000  BETAC  .000 

ELV-IB  .000  ELV-OB  3.000 

ELEVON  5.000  MACH  .800 

PHI  .000  DX  .000 

OY  .000  BET AO  .000 


D/S  f 055  - 035) C6GN055) 


REFERENCE  INFCRHATION 
5500.0000  SO.I 

327.7800  IN. 

2348 .0400  IN. 

1339.9000  IN.) 

.0000  IN.) 

190.8000  IN. I 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT  * DCLM 


CA20  C747/1  01  SI  3 


C747/13 


D/S  C055  - 0353  C6GN0553 


PARAMETRIC  VALUES 
ALPHAC  8.000  BETAC 

ELV-IB  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  DX 

DV  .000  BET  AO 


REFERENCE  INFORMATION 
SREF  5500.0000  SO.! 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1333.9000  1N.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


INCREMENTAL  YAWING  MOMENT  COEFFICIENT*  DCLN.  [STABILITY  AXIS) 


CA20  C 747/1  01  SI)  - C747/1) 

PARAMETRIC  VALUES 

ALPHAC  8.000  BETAC  .000 

ELV-IB  .000  ELV-08  3.000 

ELEVON  5.000  MACH  .600 

PHI  .000  OX  .000  . 


D/S  C055  - 0353  C6GN055 3 


.0020 


.0015 


.0010 


REFERENCE  INFORMATION 
5500.0000  SQ.I 

327.7300  IN. 

2348.0400  IN. 

1339.3000  IN.! 

.0000  IN.' 

190.8000  IN.' 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCSL.  [STABILITY  AXIS! 


■::V 


V;  r-y 


CA20  C 747/1  01  SI)  - C747/H 

PARAMETRIC  VALUES 


D/S  C055  ~ 0353 (6GN055D 


ALPHAC 

8 .000 

BETAC 

.000 

ELV-IB 

.000 

ELV-08 

3.000 

ELEVGN 

5.000 

MACH 

.500 

PH! 

.000 

DX 

.000 

DV 

.000 

BETAO 

,000 

SREF 

LREF 

BREF 

XHRP 

YMRP 

ZMRP 

SCALE 


REFERENCE  INFORMATION 
5500.0000  SO  .FT. 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.XC 

.0000  IN.YC 

190.8000  IN.ZC 

.0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT » DCYN.  CBODY  AXIS) 


CA2Q  C747/1  01  SID  - C 747/ ID 

PARAMETRIC  VALUES 

ALPHAC  8.000  BETAC  .000 

ELV-IB  .000  ELV-OB  3.000 

ElEVON  5.000  MACH  .600 

PHI  .000  OX  .000 

DY  .000  BET AO  .000 


D/S  C055  - 035 D C6GN055D 


REFERENCE  INFORMATION 
5500.0000  SQ.F' 

327.7800  IN. 

2348.0400  IN. 

1333.9000  IN. XI 

.0000  IN.YI 

190.8000  IN. 21 

E .0300 
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.012- 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT 


INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


C 747/ 1 01  SID  - C 747/1 D 

PARAMETRIC  VALUES 

ALPHAC  .000  BETAC  .000 

ELV-IB  .000  ELV-DB  3.000 

ELEVON  5.000  MACH  .600 

PHI  .000  - DX  10.000 


D/S  C050  - 035 D C 6GNQ50D 


REFERENCE  INFORMATION 
5500.0000  SQ.I 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.) 

.0000  IN.' 

190.6000  IN.; 


OSSSi 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT*  DCLM 


C 747/1  3 


D/S  C050  - 035  D (6GN050D 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


CA20  C 747/ 1 01  SID  - C747/1 D 


PARAMETRIC  VALUES 


ALPHAC 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DY 

.000 

BETAO 

.000 

D/S  COSO  - 035 D C6GN050D 


REFERENCE  INFORMATION 


SREF 

5500. COOO 

SO  .FT 

LREF 

327 .7300 

IN. 

BREF 

2349.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

,0000 

IN.YC 

ZMRP 

190.S000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT » DCY 


CA20 


[747/ 1 01  Sir  - (747/1 ) D/S  C050  - 035D C6GN050D 


parametric  values 

ALPHAC  .000  BETAC 

ELV-IB  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  DX 


REFERENCE  INFORMATION 


.000 
3.000 
.600 
10,000 
00 


5500.0000 

327.7800 

2348.0400 

1339.3000 

.0000 

190.8000 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCLN.  [STABILITY  AXIS3 


CA20  C 747/ 1 01  SI  3 - C747/1D  D/S  C050  - 0350 CGGN0503 


REFERENCE  INFORMATION 


FIG  38  DELTA  Z AND 


ALPHA0 

ALPHAS  BIVARIANT  EFFECTS  ON  CARRIER  tPHI,  BET AO,  BETAC  =01 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCSL.  [STABILITY  AXIS) 


CA20  C747/1  01  SI)  - C747/1)  D/S  COSO  - 035) C66N050) 


REFERENCE  INFORMATION 


FI6  38  DELTA  Z AND 


ALPHAO 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN.  CBODY  AXIS) 


isssaggani 

aaissiiBSaSi 


iimiiuiiuu|u 


6 8 10  12  14 

ALPHAO 

DELTA  Z AND  ALPHAS  BIVARIANT  EFFECTS  0N  CARRIER  (PHI.  BETA0.  BETAC  =0) 

PAGE  1750 


INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCBL,  CBODV  AXIS! 


D/S  C050  - 0353  C6GN0503 
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CA20  (747/ 1 01  SI  3 - (747/1  3 


PARAMETRIC  VALUES 


ALPHAC 

TO  00 

BETAC 

*000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

,000 

DX 

10.000 

OY 

.000 

BET  AO 

,000 

REFERENCE  INF8RHATKJN 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339,9000 

IN.XC 

YHRP 

,0000 

IN.YC 

2MRP 

190,8000 

1N.ZC 

SCALE 

.0300 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


D/S  C053  - 035H6GN053) 


CA20  (747/1  01  SH  - C747/U 


ALPHAC 

ELV-IB 

ElEVON 

PHI 

OY 


PARAMETRIC  VALUES 

4.000  BET  AC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  DX  10.000 

.000  BET AO  .000 


reference  information 


mmm 


5500.0000 
327  ,"T3G0 
2348*0400 
1339.9000 
.0000 
190.8000 
.0300 
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FIG  38 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


FIG 


CA20  C 747/1  01  SID  - C 747/ ID  D/S  C053  - 035 D C6GN053D 


PARAMETRIC  VALUES 


ALPHAC 

4.000 

ELV-IB 

,000 

ELEVON 

5.000 

PHI 

.000 

DY 

.000 

BETAC 

.000 

ELV-OB 

3.000 

MACH 

.600 

DX  ‘ 

10,000 

BETAS 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327 .7800 

IN. 

BREF 

2348*0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


CA20  C747/1  01  SI  3 


C 747/1  3 


D/S  C053  - 035HSGN0533 


PARAMETRIC  VALUES  REFERENCE  INFORMATION 


ALPHAC 

4.000 

BETAC 

.000 

SREF 

5500.0000 

SQ.FT 

ELV-I0 

.000 

ELV-GB 

3.000 

LREF 

327.7800 

IN. 

ELEVON 

5.000 

MACH 

.600 

SREF 

XMRP 

2348.0400 

1339.2000 

IN. 

IN.XC 

PH] 

.000 

DX 

10.000 

YMRP 

.0000 

IN.  VC 

DY 

.000 

BETAO 

.000 

ZMRP 

190 .8000 

IN.ZC 

SCALE  .0300 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT.  DCY 


CA20  C747/1  01  SI)  - C747/1D 

PARAMETRIC  VALUES 

ALPKAC  4.000  BETAC  .000 

ELV-IB  .000  ELV-OB  3.000 

ELEV0N  5.000  MACH  .600 

PHI  .000  OX  10.000 


D/S  C053  - 035H6GN053) 


REFERENCE  INFORMATION 
5500.0000  SO.F' 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN. XI 

.0000  1N.YI 

190.8000  IN. 21 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCLN.  CSTABILITY  AXIS) 


CA20  C 747/1  0!  SI3  - C747/1D 


parametric  values 
ALPHAC  4 .000  BETAC 

ELV-IB  .000  ELV-03 

ELEVOM  5.000  MACH 

PHI  .000  DX 


.000 
3.000 
.600 
10.000 
— o 


D/S  C053  - 035H6GN0531 


REFERENCE  INFORMATION 
5500.0000  SO. I 

327.7800  IN. 

2348.0400  IN. 

1339.9000  1N.XC 

.0000  1N.YC 

190.8000  IN.ZC 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCSL,  (STABILITY  AX  I S3 


CA20  (747/1  01  SID  - C747/1D  D/S  (053  - 035D(6GN053D 


PARAMETRIC  VALUES 


alphac 

A *000 

BET  AC 

.000 

ELV-18 

.000 

ELY-09 

3.000 

ELEVON 

5.000 

MACH 

.BOO 

PHI 

.000 

OX 

10.000 

DY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327,7800 

IN. 

BREF 

2348 .0*500 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.GCOO 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  YAWING  MOMENT  COEFF 


i C 747/1  01 

SID  - 

C 747/1 D 

D/S  C053  - Q35UG6NG53D 

ALPHAC 

PARAMETRIC  VALUES 
4 .000  BETAC 

.000 

SREF 

LREF 

REFERENCE  INFORMATION 
5500.0000  SO  S 

327.7800  IN. 

ELV-IB 

.000 

ELV-OB 

3.000 

BREF 

2348.0400  IN. 

ELEVON 

5 .000 

MACH 

.600 

XMRP 

1339.9000  IN.) 

PHI 

.000 

DX 

10.000 

YMRP 

2MRP 

.0000  IN.) 

190.8000  IN. 2 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCBL.  CBODY  AXIS} 


D/S  C053  - 035} C6GN053D 


CA20  C747/1  01  SI)  - C747/13 


.002 


ALPHAC 

ELV-I8 

ELEVQN 

PHI 

DY 


-.001-1- 

- .002-5— 

-.003-H 

-,004-h" 

-.005-h 

-.006-h- 

- .007-§— 

- .008-j— 
-.009-h 
-.oio-h 

Ilu 

-10 


PARAMETRIC  VALUES 

4 .000  BETAC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .BOO 

.000  DX  10.000 

.000  BETAO  .000 


REFERENCE  INFORMATION 
5500.0000  SQ.F' 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN. XI 

.0000  IN.YI 

190.8000  IN.ZI 

E .0300 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT.  DCL 


CA20  C747/1  01  SID  - C747/1D  D/S 


PARAMETRIC  VALUES 


ALPHAC 

8.000 

betac 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ElEVON 

5.000 

MACH 

• GOO 

PHI 

.OQO 

OX 

10.000 

DY 

.000 

BETAO 

.000 

C05S  - 035D  C66N056D 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LR£F 

327 .7300 

IN.. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IM.YC 

ZMRP 

190 .8000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA20  C747/1  01  SID  - C747/13 

PARAMETRIC  VALUES 


D/S  C056  - 0353  C6GN0563 


REFERENCE  INFORMATION 


ALPHAC 

8.000 

BETAC 

,000 

ELV-I8 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DY 

.000 

BETAO 

.000 

SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

8REF  2348 .0400  IN. 

XHRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

2 MRP  190.8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


CA20  C 747/1  01  SI)  - C 747/1) 

PARAMETRIC  VALUES 


D/S  C 056  - 035) C6GN05S) 


ALPHAC 

8.000 

BETAC 

.000 

ELV-T8 

.000 

ELV-G8 

3.000 

ELEVQN 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DY 

.000 

BET  AO 

.000 

REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YHRP  .0000  1N.YC 

ZMRP  ISO. 8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  C 747/1  01  SIX  - C 747/ ID 

PARAMETRIC  VALUES 


D/S  C05S  - 035 D CSGN056D 


REFERENCE  INFORMATION 


ALPHAC 

8.000 

BETAC 

.000 

ELV-I8 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DK 

10.000 

DY 

.000 

BETAO 

.000 

SREF  5500.0000  SQ.FT . 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YHRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCLN.  C STABILITY  AXIS] 


D/S  C05G  - 035DC6GN056D 

REFERENCE  INFORMATION 
SREF  5500 .0000  SQ.FT. 

LREF  327.7800  IN. 

SREF  2348.0400  IN. 

XMRP  1339.3000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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CA20  C 747/1  01  SID  - C 747/ ID 


PARAMETRIC  VALUES 


ALPHA C 

8.000 

BETAC 

.000 

ELV-tB 

.000 

ELV-OB 

3,000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DY 

.000 

BET  AO 

.000 

INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCSL,  CSTABILI 


CA20  C747/1  01 

sn  - 

C 747/1 3 

D/S  C05B  - 0353  CGGN0563 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

ALPHAC 

8.000 

BETAC 

.000 

SREF 

5500.0000 

SQJ 

"T 

ELV-IB 

.000 

ELV-OB 

3.000 

LREF 

BREF 

327 .7800 
2348.0400 

IN. 

IN. 

ELEVON 

5.000 

MACH 

.600 

XMRP 

1339.9000 

IN. 3 

<c 

PHI 

.000 

DX 

10.000 

YMRP 

.0000 

IN-*' 

nv 

_nnn 

RPTAfl 

.ono 

2MRP 

190.8000 

in.; 

1C 

:u! 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN,  CBODY  AXIS) 


CA20  C 747/1  01  SID 


C 747/ 1 D 


D/S  C 056  - 035D  CSGN05SD 


PARAMETRIC  VALUES 


ALPHAC 

8/000 

BETAC 

,000 

ELV-IB 

/OOO 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

,600 

PHI 

.000 

DX 

10.000 

OY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT. 

LREF 

327.7800 

IN. 

BREF 

2348 .0*500 

IN, 

XMRP 

1339.3000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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NCREMENTAL  ROLLING  MOMENT  COEFFI 


CA20  C 747/1  01  SID  - 

C 747/1 3 

D/S  C056  - 0353C6GN0563 

PARAMETRIC  VALUES 

REFERENCE  INCSRH 

AT  I CM 

At PH AC 

8.000  8ETAC 

.000 

SREP 

5500.0000 

SO.PT 

ELV-IB 

.000  ELY -OB 

3.000 

LREf 

327.7800 

IN. 

eleven 

5.000  MACH 

.600 

SREF 

XMRP 

2348.0400 
J 333 .9000 

IN. 

IN.XC 

PHI 

.000  DX 

10.000 

VMRP 

.0000 

IN  tYC 

DY 

.000  BETAS 

.000 

2MRP 

« « f 

190.8000 

IN. 2C 

H 


— — — I 

■■■■■■■■■■■■■■HI 


mini 
iwnginnu 

!■■■■■■■■■! 


6 8 10  12  14 

ALPHA0 

FIG  38  DELTA  Z AND  ALPHAS  BIVARIANT  EFFECTS  ON  CARRIER  (PHI.  BETAS,  BETAC  p0) 

PAGE  1767 


INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA20  C747/1 


SI)  - C 747/ 1 ) 


D/S  C051  - 035) C6GN051 } 


PARAMETRIC  VALUES 

ALPHAC  .000  BET AC 

ELV-IB  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  DX 


-.000 
3.000 
• GOO 
20.000 
‘00 


REFERENCE  INFORMATION 
SREF  5500.0000  SO. I 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.3000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 
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INCREMENTAL  DRAG  FORCE  COEFF 


CA20  C747/1  01  SID  - C747/13  D/S  C0S1  - 035HSGNU513 


PARAMETRIC  VALUES 

ALPHAC  .000  BETAC  ,000 
ELV-IB  .000  ELV-CIB  3.000 
ELEVON  5.000  MACH  .600 
PHI  .000  DX  20.000 


REFERENCE  INFORMATION 
5500,0000  SQ.F 

327.7800  IN. 

2349,0400  IN. 

1339  *9000  IN. XI 

.0000  IN. VI 

190.8000  IN.Zl 

.0300 


ALPHAO 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  C747/1 


- C 747/ 13 


D/S  C051  - 0353  CSGN051 3 


ALPHAC 
ELV-IB 
ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 

.000  BET AC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  DX  20.000 

.000  BETAO  .000 


REFERENCE  INFORMATION 
SREF  5500.0000  SO. I 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  - 1N.YC 

ZMRP  190.8000  IN.ZC 

<?f-A!  P .0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCLN.  CSTABILITY  AXIS) 


CA20 


C747/1  01  SU  - C747/1D  0/S  C051  - Q35H6GN0513 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

OV 


PARAMETRIC  VALUES 
.000  BETAC 


REFERENCE  INFORMATION 


.000 

5.000 

.000 

.000 


ELV-OB 

MACH 

DX 

BETAO 


.000 

3.000 

.600 

20.000 

.000 


SREF 

5500.0000 

SO. FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.3000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 
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A 


CA20 


(747/1  01  SID  - (747/13  D/S  (051  - 0353C6GN0513 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

OY 


PARAMETRIC  VALUES 

.000  BETAC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  OX  20.000 

.000  BETAO  .000 


REFERENCE  INFORMATION 
5500.0000  SO  .F 

327.7800  IN. 

2348.0400  IN. 

’ 1339.9000  IN.Xi 

' .0000  IN  .Yi 

' 190.8000  IN.Zi 

E .0300 
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INCREMENTAL  YAWING  MOMENT 


C 747/ 1 01  sn  - C 747/1  3 D/S  C051  - 0351 C6GN051 J 


parametric  values 
ALPHAC  .000  BET AC 

ELV-IB  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  OX 

OY  .000  BET AO 


.000 

3.000 

.600 

20.000 

.000 


REFERENCE  INFORMATION 
5500.0000  SO .F 

327 .7800  IN. 

2348.0400  IN. 

- 1339.9000  IN .X 

> .0000  IN.Y 

> 190.8000  IN.Z 

.E  .0300 
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INCREMENTAL  ROLLING  MOMENT 


CA20  C 747/1 


SI)  - C747/1 ) 


D/S  C051  - 035) C6GN051 ) 


PARAMETRIC  VALUES 
ALPHAC  .000  BETAC 

ELV-IB  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  OX 


.000 
3.000 
.600 
20.000 
00 


REFERENCE  INFORMATION 
5500.0000  SO. I 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN.! 

.0000  IN.' 

190.8000  IN.; 

E .03 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


CA2Q  C 747/1  01  Si  3 - C 747/ 13  D/S  C054  - 0353  C6GN054  3 


PARAMETRIC  VALUES 

ALPHAC  4.000  BETAC  .000 
ELV-IB  .000  ELV-OB  3.000 
ELEVON  5.000  MACH  .600 
PHI  .000  DX  20.000 


REFERENCE  INFORMATION 
SREF  5500.0000  SO.' 

LREF  327.7800  IN. 

BREF  2348.0400  IN- 

XMRP  1339.9000  1N.XC 

YMRP  .0000  IN. VC 

ZMRP  190.8000  IN.2C 
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ENT  t DCD 


CA20 


C 747/1  01  SI)  - C 747/1)  O/S  (054  - 035H6GN054) 


ALPHAG 
ELV-T B 
ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 
4 .DOO  BETAC  .000 

.000  ELV-OB  3,000 

5.000  MACH  .600 

.000  DX  20.000 

.000  BET AO  .000 


REFERENCE  INFORMATION 


5500.0000 

327.7800 

2348.0400 

1339.9000 

.0000 

190.8000 

.0300 


-.005- 
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-.015 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  (747/1  01  SID  - C747/1D 

PARAMETRIC  VALUES 


D/S  C054  - 035DC6GN054D 


REFERENCE  INFORMATION 


ALPHAC 

4,000 

BETAC 

.000 

ELV-IB 

,000 

ELV-DB 

3.000 

ELEVON 

5 .000 

MACH 

.600 

PH! 

.000 

DX 

20.000 

OY 

.000 

BETAO 

.000 

SREP 

5500.0000 

SO. FT 

LREF 

327.7300 

IN. 

SR£E 

2348.0400 

IN. 

XKRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.  VC 

2 MRP 

1 90 .6000 

IN  .20 

SCALE 

,0300 
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CD 


D/S  C054  - 0355  C6GNQ545 


CA20  C747/1  01  S15  - C747/15 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

DY 


PARAMETRIC  VALUED 

4.000  BET AC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .BOO 

.000  DX  20.000 

.000  BET AO  .000 


REFERENCE  INFORMATION 
SREF  5300.0000  SQ.FT. 

1.REF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  11*29 

YMRP  .0000  IN.  VC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCYN.  CBODY  AXIS) 


FIG 


CA20  C 747/ 1 01  SID  - C747/1D  D/S  C054  - 035DC6GN054D 


PARAMETRIC  VALUES 


ALPHAC 

4.000 

ELV-1B 

.000 

ELEV0N 

5.000 

PHI 

.000 

OY 

.000 

BETAC 

.000 

ELV-G8 

3.000 

MACH 

.600 

OX 

20 .000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500,0000 

SQ.FT 

LREF 

327,7800 

IN. 

BREF 

2348,0400 

IN. 

XMRP 

1339,9000 

IN.XC 

YMRP 

.0000 

IN.YC 

imp 

190.8000 

1N.ZC 

SCALE 

.0300 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCBL.  (BODY  AXIS) 


CA20 


(747/1  01  SI)  - C747/1)  D/S  (054  - 035)(6GN054) 


ALPHAC 
ELV-IB 
ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 

4 .000  BET AC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  DX  20.000 


REFERENCE  INFORMATION 


5500.0000 

327.7800 

2348.0400 

1339.9000 

.0000 

190.8000 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT.  DCL 


C 747/ 1 01  SI)  “ C7.47/1J 


'PARAMETRIC  VALUES 
ALPHAC  8.000  BETAC 

ELV-IB  .000  ELV-0B 

ELEVON  5.000  HACH 

PHI  .000  DX 

0Y  .fsnn  RFTAH 


D/S  C057  - 035  3 CSGN0573 


.000 

3.000 

.600 

20.000 

nnn 


REFERENCE  INFORM AT 
SREF  5500.0000  * 

LREF  327.7800 

8REF  2348.0400 

XMRP  1338.9000 

YMRP  .0000 

ZMRP  190.8000 
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I ENT.  DCLM 


D/S  ( 057  - 035) C6GN057) 


INCREMENTAL 


C747/1  01  SI  3 - C747/13  D/S  C057  - 0353 C6GN0573 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

DY 


PARAMETRIC  VALUES 

8.000  BETAC  .000 

.000  ELV-DB  3-000 

5.000  MACH  .600 

.000  OX  20.000 

.000  BET AO  .000 


REFERENCE  INFORMATION 
5500.0000  SQ.F 

■ 327.7800  IN. 

■ 23TB. 0400  IN. 

> 1339.9000  IN.Xi 

> .0000  IN.Y 

‘ 190.8000  IN.Zi 

.E  .0300 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT.  DCY 


CA20  C 747/1  01  SID  - C 747/1 D D/S  C057  - 035DC6GN057D 

REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

2MRP  190.8000  IN.ZC 

SCALE  .0300 
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PARAMETRIC  VALUES 


ALPHAC 

8.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

20.000 

DY 

.000 

BET  AO 

.000 

INCREMENTAL  YAWING  MOMENT  COEFFICIENT.  DCLN.  CSTABIL I TY  AXIS) 


CA20  C 747/1  01  SI)  - C 747/1)  0/S  (057  - 035)C6GN057) 

PARAMETRIC  VALUES  REFERENCE  INFORMATION 


M.PHAC 

8.000 

BET  AC 

.000 

SREF 

5500 .0000 

SQ.FT 

ELV-IB 

.000 

ELV-OB 

3.000 

LREF 

327.7800 

IN. 

ELEVON 

5.000 

MACH 

.600 
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XMRP 

2348.0*100 
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SCALE 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT*  DCYNr  CBODY  AXISD 


C 747/ 1 01  SI)  - C 747/1 3 


D/S  C057  - 0353  C6GNQ573 


ALPHAC 
EL V- I B 
ELEVON 
PHI 


PARAMETRIC  VALUES 

8.000  BET AC 
.000  ELV-OB 

5.000  MACH 
.000  DX 


.000 
3.000 
.600 
20.000 
"00 


REFERENCE  INFORMATION 
5500.0000  SO -f 

327.7800  IN. 

2348.0400  IN. 

1339.3000  IN.) 

.0000  IN  .1 

190.8000  IN.) 
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CA20 


C747/1  01  313  - C747/13  D/S  C057  - 0353C6GN0573 


ALPHAC 

ELV-IB 

ELEV0N 

PHI 

DY 


PARAMETRIC  VALUES 
B .000  BETAC  *000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  OX  20.000 

.000  BETAO  .000 


REFERENCE  INFORMATION 
5500.0000  SO  .F 

327.7800  IN. 

2348.0400  IN. 

1339. SOOO  IN.X 

.CODO  IN'.  Y 

ISO. SOOO  IN. 2 

E .0300 
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warns 
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INCREMENTAL  NORMAL  FORCE  COEFF 


C747/1  01  SID  — C01  SID  D/S  (049  010D (7GN049D 


PARAMETRIC  VALUES 
ALPHAC  .000  BETAC 

ELV-18  .000  ELV-OB 

ELEVON  5.000  MACH 

phi  .000  DX 


REFERENCE  INFORMATION 

2690.0000  SO.! 

474.8100  IN. 

936.E800  IN. 

1109.0000  1N.1 

.0000  IN.' 

375.0000  IN.; 
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NCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 


COl  sn 


D/S  C049  - 0103  C7GN0493 


CA20  C747/1  01  SI  3 - 


PARAMETRIC  VALUES 


alphac 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-QB 

3.000 

ELEVON 

5.000 

MACH 

.800 

PHI 

.000 

DX 

.000 

OY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

2SS0 .0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

93$. 6800 

IN. 

XHRP 

U 09. 0000 

JN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375*0000 

IN.ZO 

SCALE 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT . DCY 


CA20  C747/1  01  SID  - C01  SID 


D/S  C049  - 01 OD (7GN049D 


PARAMETRIC  VALUES 


ALPHAC 

.000 

ELV-IB 

.000 

ELEVGN 

5.000 

PHI 

.000 

OY 

.000 

BETAC 

.000 

ELV-QB 

3.000 

MACH 

.600 

DX 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 
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IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN. 20 

SCALE 
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INCREMENTAL  YAWING  MOMENT  COEFF 


C747/1 


COl  SI) 


D/S  ( 042  - 010} C7GN049 J 


PARAMETRIC  VALUES 
ALPHAC  .000  BET AC 

ELV-IB  ,000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  OX 

DY  .000  BETAO 


REFERENCE  INFORMATION 
2690.0000  SO  .F 

474.8100  IN. 

S3S.6800  IN. 

nos  .oooo  in  .x 

.0000  IN  .Y 

375.0000  IN .Z 

E .0300 
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INCREMENTAL  ROLLING  MOMENT 


CA20  C 747/ 1 


D/S  C049  - OIOl C7GN049 J 


PARAMETRIC  VALUES 
ALPHAC  .000  BET AC 

ELV-IB  .000  ELV-OB 

ELEVON  5 .000  MACH 

PHI  .000  OX 


REFERENCE  INFORMATION 

SREF  2690.0000  SO.f 
LREF  474.8100  IN. 
BREF  936.6800  IN. 
XMRP  1109.0000  IN.l 
YMRP  .0000  IN.' 
ZKRP  375.0000  in.; 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


C 747/ 1 01  SI  3 - C01  SID 

PARAMETRIC  VALUES 

ALPHAC  .000  BET AC  .000 

ELV-I8  .000  ELV-OB  3.000 

ELEVON  5.000  MACH  .600 

PHI  .000  DX  .000 

0Y  .000  BET AO  .000 


D/S  C 049  - 0103  C7GN049j 


■■■■ 

MBBB 


8888888888588588 

8585888855585588 


REFERENCE  INFORMATION 

2530.0000  SQ.F 

474.8100  IN. 

93S.6800  IN. 

1109.0000  IN.X! 

.0000  IN. VI 

1 375.0000  IN.ZI 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT.  DCD 


D/S  C049  - 010M7GN049) 


CA20  C 747/ 1 01  SI)  - COl  SI) 


PARAMETRIC  VALUES 


ALPHAC 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-0B 

3.000 

ELEV0N 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

OY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474 .8100 

IN. 

BREF 

936 .6800 

IN. 

XMRP 

1109.0000 

IN.X0 

YMRP 

.0000 

IN  .YD 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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ENT,  DCN 


CA20  C 747/ 1 01  SID  - C01  SID  D/S  C052  - 010D C7GN0523 


PARAMETRIC  VALUES 
ALPHAC  4.000  BETAC 

ELV-18  .000  ELV-OB 

ELEVON  5.000  MACH 

PHI  .000  OX 

DY  .000  BETAQ 


REFERENCE  INFORMATION 
2690.0000  SO .F 

474,8100  IN. 

90S. 6800  IN. 

11C9.CC00  IN.X 

.0000  IN , Y 

375. COCO  IN.Z 

E .0300 
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REMENTAL  PITCHING  MOMENT  COEFFICIENT » DCLM 


C 747/1 


- COl 


D/S  C 052  - 010) C7GN052) 


ALPHAC 
ELV-IB 
ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 

4.000  BETAC 
.000  ELV-OB 

5.000  MACH 
.000  OX 


REFERENCE  INFORMATION 
■2690.0000  SO. I 

474.8100  IN. 

936.6800  IN. 

1109.0000  IN.: 

.0000  IN.' 

375.0000  IN.; 


■SHHkaaBansSB 

— a— — — Bsw—i 


i@l 


IBBbbbbbbbBBBBBBBBBBBBBBBBBBBBBBBB 
1BBBBB88888888888888888888BBB88mmm 

IBBBBBBBBBbbbbbbbbbbbbbbbbbB 

lllll  IIIIIIILlllll  I hM—B 
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FIG  39  OELTA  Z AND  ALPHA0  BIVARIANT  EFFECTS  0N  ORB I TER  (PHI.  BETA0,  BETAC  =0) 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT.  DCA 


CA20  C 747/ 1 01  SID  - C01  SID 

PARAMETRIC  VALUES 


D/S  C 052  - 010D  C7GN0523 


ALPKA’C 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

.000 

OY 

.000 

BETAG 

.000 

REFERENCE  INFORMATION 
SREF  2630.0000  SQ.FT. 

LREF  474 .9100  IN. 

BREF  336.6800  IN. 

XMRP  1109.0000  IN.XQ 

YMRP  .0000  IN.  TO 

ZMRP  375,0000  IN.ZO 

SCALE  .0300 


6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ARBITER  (PHI,  BETA0,  BETAC  =0) 
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NCREMENTAL  SIDE  FORCE 


CA20  C747/1  01  S 

n - 

coi  sir 

D/S  C052  - 01 0D  C7GN052) 

REFERENCE  INFORMATION 

PARAMETRIC 

VALUES 

SREf 

2690.0000 

SO.I 

FT 

ALPHAC 

A .000 

BET  AC 

.000 

LREF 

474.8100 

IN. 

ELV-IB 

.000 

ELV-QB 

3.000 

BREP 

936.6600 

IN. 

ELEVQN 

5.000 

MACH 

.600 

XMRP 

YMRP 

1109.0000 

.0000 

IN,: 

INV 

XO 

ro 

PHI 

.000 

DX 

.000 

2MRP 

375.0000 

in.; 

10 

DY 

.000 

BET  AO 

.000 

s:a*j 

: .0300 

■hkhB^^^h 


liiRsggTiliaBg 


mUm 


ImM 


HBb 


wBSBBsm 

■HnnnBB 

ihbhbbBbhmIIBMBBBBMMi 
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INCREMENTAL  ROLLINS  MOMENT  COEFFICIENT.  DCBL.  CBOOY  AXIS3 


CA20  C 747/1  01  SI)  - COl  SI) 


D/S  C 052  - 010) C7GN052) 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

or 


PARAMETRIC  VALUES 
4.000  BETAC 


.000 

5.000 

.000 

.000 


ELV-GB 

MACH 

DX 

8ETA0 


.000 

3.000 

.600 

.000 

.,000 


REFERENCE  INFORMATION 

SREF  2690,0000  SQ.FT. 

LREF  474.8100  IN. 

BREF  936 .6800  IN. 

XMRP  1109.0000  IN.XO 

YMRP  .0000  IN.  YO 

2MRP  375.0000  IN.ZO 

SCALE  .0300 


S 8 10  12  14 

ALPHAS 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ARBITER  (PHI*  BET AO*  BETAC  =0) 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT*  DCL 


C 747/ 1 01  sn  - C01  S.1D 


D/S  C052  - 01QD C7GNQ523 


PARAMETRIC  VALUES 
ALPHAC  4 .000  SETAC 

ELV-IB  .000  ELV-08 

ELEVON  5.000  HACH 

PHI  .000  OX 

n«  non  dc  rm 


REFERENCE  INFORMATION 


!■■■■■■■■■■■■■■! 

!■■■■■■■■■■■■■■! 

!■■■■■■■■■■■■■■! 
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I ENT.  DCD 


INCREMENTAL  NORMAL  FORCE  COEFFICIENT,  DCN 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


's . v 


CA20  C747/1  01  SI)  - (01  SI)  D/S  C055  - 010H7GN055) 


PARAMETRIC  VALUES 


ALPHAC 

8.000 

ELV-18 

.000 

ELEVON 

5.000 

PHI 

.000 

DY 

.000 

BETAC 

.000 

ELV-OB 

3.000 

MACH 

.600 

OX 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

2680.0000 

SQ.FT 

LREF 

474.8100 

IN'. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZHRP 

375.0000 

IN  .20 

SCALE 

.0300 

6 8 10  12  H 

ALPHAO 


FIG  33  DELTA  Z AND  ALPHAO  BI VARIANT  EFFECTS  ON  ARBITER  (PHI.  BETAO.  BETAC  =0) 
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INCREMENTAL  AXIAL  FORlE  COEFFICIENT » DCA 


c 747/1  01  sn  - coi  sn 


D/S  C 055  - 0103  C7GN0553 


PARAMETRIC  VALUES 
ALPHAC  8.000  BETAC 

ELV-1B  .000  ELV-OB 

ELEVQN  5.000  MACH 

PHI  .000  DX 

DY  .000  BETAO 


REFERENCE  INFORMATION 

2690.0000  SO. I 

474.8100  IN. 

936.6800  IN. 

1109.0000  IN.) 

.0000  IN.' 

375.0000  IN.; 

E .0300 


muana 

■■■■■■■■■■■■■■■■■■■§ 
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FIG  39  DELTA  Z AND  ALPHAS  BI VARIANT  EFFECTS  0N  ORB I TER  CPHI.  BETAO » BETAC  =0] 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


D/S  C055  - 010) C7GN055) 


CA20  C747/1  01  SI)  - C01  SI) 


PARAMETRIC  VALUES 


ALPHAC 

8.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-0B 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

DY 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

47  A .8100 

IN. 

BREF 

P.36.6800 

IN. 

XMRP 

nos  .0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN. ZD 

SCALE 

.0300 

6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ARBITER  CPBI,  BETAO,  BETAC  =0] 
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INCREMENTAL  YAWING  MOMENT  COEFF 


INCREMENTAL  ROLLING  MOMENT  COEFFICIENT,  DCBL.  CBODY  AX  ISO 


D/S  C055  - 0103  C7GN055 j 


CA20  C747/1  01  S13  - C01  SI  3 


PARAMETRIC  VALUES 


alphac 

8.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

DY 

.000 

BETAO 

.000 

SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 


REFERENCE  INFORMATION 


2633.0000 
474.8100 
836.S800 
MOB.  0000 
.0000 
375.0000 


SQ.FT. 

IN. 

IN. 
IN.XO 
IN. VO 
IN. 20 


6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ARBITER  (PHI,  BETAO.  BETAC  =01 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT » DCL 


: «*»*>.*«  >• ; ; 


CA20  C 7 47/ 1 01  SH  - C 01  SID 

PARAMETRIC  VALUES 


D/S  C 055  - 0103 C7GN055D 


REFERENCE  I NFORMAT  I ON 


ALPHAC 

8.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5 .000 

HACH 

.600 

PHI 

.000 

DX 

.000 

DY 

.000 

BETAO 

.000 

SREF  2630 ,0000  SQ.FT. 

LREF  474.8100  IN. 

BREF  936.6800  IN. 

XMRP  1109.0000  IN.XO 

YMRP  .0000  1N.Y0 

2MRP  375.0000  1N.Z0 

SCALE  .0300 


6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  6 I VARIANT  EFFECTS  ON  ORB I TER  (PHI*  BET AO*  BETAC  =0) 
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I ENT,  DCD 


CA20  C 7 47/1 


D/S  C055  - 0103  C76N0553 


PARAMETRIC  VALUES 
ALPHAC  8.000  8ETAC 

ELV-IB  .000  ELV-08 

ELEVON  5,000  MACH 

PHI  .000  DX 

DY  .000  BET  AO 


REFERENCE  INFORMATION 
2690.0000  SQ.F 

474.8100  IN. 

936.6800  IN. 

> 1109.0000  IN. Xi 

.0000  IN  .Y 

' 375.0000  IN.Z; 

E .0300 


■■■■■■■BBBBBBBBB 


■m 


!■■■■■■■ 
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INCREMENTAL  NORMAL  FORCE  COEFFICIENT,  DCN 


C 747/1  01  SU  - C01  SI)  D/S  COSO  - 010)  C7GN0503 


ALPHAC 
ELV-IB 
ELEVON 
PHI 
DY 


PARAMETRIC  VALUES 

.000  BETAC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  OX  10.000 


REFERENCE  INFORMATION 
2690 .0000  SQ.F 

■474.8100  IN. 

936.6800  IN. 

1 1109.0000  IN. XI 

> .0000  IN. VI 

> 375.0000  IN. 21 


hhhhbhHH 
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NCREMENTAL  PITCHING  .MOMENT  COEFFICIENT.  DCLM 


CA20  C 747/1  01  SID  - (01  SID 


D/S  (050  - 010) (7GN050D 


ALPHAC 

ELV-IB 

ELEVON 

PHT 

DY 


PARAMETRIC  VALUES 

.000  BETAC  .000 

.000  ELV-OB  3.000 

5.000  ' MACH  .BOO 

.000  DX  10.000 

.000  BET AO  .000 


REFERENCE  INFORMATION 
2690.0000  SO.F 

474.8100  IN. 

936.6800  IN. 

M 09. 0000  IN.X 

.0000  IN.Y 

375.0000  IN. 2 

E .0300 


IISI 


ss 


— — WWisal—iiSil 


-.02 


-.06 


-.10 
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FIG  39  DELTA  Z AND  ALPHAG  BIVARIANT  EFFECTS  ON  ARBITER  (PHI,  8ETAG,  BETAC  =0) 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT.  DCA 


HB 


■nBB 


ALPHAO 

DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORB I TER  CPHI,  BETA0.  BET AC  =0] 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT ♦ DCY 


CA2Q  C 747/1  01  SU  - C01  SID 


D/S  C050  - 01 OD  C7GN050D 


AlPHAC 
ELV-1B 
ELEVON 
PHI 
D 


PARAMETRIC  VALUES 
.000  BETAC 
.000  ELV-OB 
5 .000  MACH 
.000  OX 


.000 
3.000 
.600 
10.000 
'00 


reference  information 

2690.0000  SO. I 

474 .8100  IN. 

936 .6000  IN. 

1109.0000  IN.! 

.0000  IN.' 

1 375.0000  IN.; 
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■■WPMBB 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN,  (BODY  AXIS) 


CA20  C 747/ 1 01  S13  - C01  Si  0 

PARAMETRIC  VALUES 


D/S  COSO  - 010,3  C76N05Q3 


ALPHAC 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5 1,000 

MACH 

.'800 

PHI 

.000 

DX 

10.000 

DY 

.000 

BET  AO 

.000 

REFERENCE  JNFGRK.VflCM 
SREF  2B20.G0C0  SO .FT . 

LREF  -474 .8 ICO  iN. 

BREF  938  .G8G0  IN. 

XMRP  110S.0CC0  JN.XC 

ymrp  .coca  in.yo 

ZMRP  375.0000  IN.ZO 

SCALE  .0300 


8 10  12  14 


ALPHAO 

FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORBITER  (PHI,  BET AO,  BETAC  -0) 
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INCREMENTAL  ROLLING  MOMENT 


C747/1  01  SI)  - COt  SI)  D/S  C050  - 010H7GN050) 


ALPHAC 

ELV-IB 

ELEVQN 

PHI 


PARAMETRIC  VALUES 

.000  BETAC  .000 

.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  OX  10.000 


REFERENCE  INFORMATION 

2690.0000  SO. I 

474.8100  IN. 

936.6800  IN. 

1109.0000  IN.JCG 

.0000  IN.YO 

375.0000  1N.Z0 


sssraan 


ALPHAO 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


CA20  (747/1.  .01  SID  - C 0 1 SI)  D/S 


PARAMETRIC  VALUES 


ALPHAC 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELY-QB 

3.000 

EL E VON 

5.000 

MACH 

.600 

PHI 

,000 

OX 

10.000 

OY 

.000 

BET  AO 

.000 

C 050  - 0103 C7GN050) 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO. FT 

LREF 

474.8100 

IN. 

BREF 

93S.6800 

IK. 

XMRP 

1 109.0000 

IN.XO 

YMRP 

.0000 

IN.  YO 

ZMRP 

375.0000 

1N.Z0 

scale 

.0300 

6 8 10  12  14 

ALPHAO 

FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORBITER  (PHI,  BETAG,  BETAC  =0] 
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INCREMENTAL  NORMAL  FORCE  COEFFICIENT » DCN 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA20  C 747/1  01  SI)  - (01  SI) 


D/S  (053  - 0103  C76N0533 


ALPHAC 
ELV-I8 
ELEVQN 
PHI 
DY 


PARAMETRIC  VALUES 

4.000  BETAC  ,000 

.000  ELV-GB  3.000 

5.000  MACH  .600 

.000  DX  10.000 


REFERENCE  INFORMATION 

2690.0000  50.! 

474.8100  IN. 

936.6800  IN. 

11 09 .€000  IN J 

.0000  IN/ 

375.0000  IN-2 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 


INCREMENTAL  SIDE  FORCE  COEFFICIENT,  DCY 


CA20  C 747/1  01  SI)  - C01  SI  3 

PARAMETRIC  VALUES 


D/S  C053  - 010) C7GN0533 


REFERENCE  INFORMATION 


ALPHAO 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

HACH 

.GOO 

PHI 

.000 

OX 

10.000 

DY 

.000 

BETAO 

.000 

SREF 

2630.0000 

SO. FT 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

yhrp 

.0000 

JN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

6 8 10  12  14 

ALPHAO 

FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ARBITER  (PHI,  BETAO,  BETAC  =01 
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INCREMENTAL  YAWING  MOMENT  COEFFICIENT,  DCYN.  CBODY  AXIS) 


CA20  C747/1  01  SI)  - C 01  SI) 

parametric  values 


D/S  C053  - 010) C7GN053) 


reference  information 


ALPHAC 

4.000 

BETAC 

.000 

ELV.-1B 

,000 

ELV-QB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DV 

.000 

BETAO 

.000 

SREF  2690.0000  SQ.FT. 

LREF  47-4 .8100  IN. 

BREF  336.6800  IN. 

XMRP  1109.0000  IN.XO 

YMRP  .0000  IN.YG 

ZMRP  375.0000  IN.ZO 

SCALE  .0300 


6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORBITER  (PHI,  BET AO » BETAC  =0) 
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CA20  C747/1  01  SID  - C01  SID  D/S 


PARAMETRIC  VALUES 


ALPHAC 

4.000 

BETAC 

.000 

ELV-I8 

.000 

ELV-08 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

10.000 

DY 

.000 

BETAO 

.000 

C053  - 01 OD  C7GN053D 


REFERENCE  INFORMATION 


S*EF 

2690.0000 

SQ.FT 

IREF 

474 .8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

1N.X0 

YHRP 

.0000 

1N.Y0 

2MRP 

375.0000 

IN. 20 

SCALE 

.0300 

ALPHAS 

FIG  39  DELTA  Z AND  ALPHA0  BIVARIANT  EFFECTS  ON  ARBITER  CPHI,  BETAO,  BETAC  =0) 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT.  DCL 


CA20  C 747/ 1 01  SI  D - C01  SID  D/S 


PARAMETRIC  VALUES 


ALPHAC 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI  • 

.000 

DX 

10.000 

DY 

.000 

BETAO 

.000 

C053  - 010D C7GN053D 


REFERENCE  INFORMAT JON 


SREF 

2600.0000 

50. FT 

LREF 

<74.8100 

IN. 

BREF 

936.6B00 

IN. 

XMRP 

1 109.0000 

IN.XG 

YMRP 

.0000 

IN.YQ 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BI VARIANT  EFFECTS  ON  ARBITER  (PHI,  BET AO,  BETAC  m 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


CA20  C747/1  01  SI  3 - C01  S13 

PARAMETRIC  VALUES 


D/S  C 053  - 0103  C7GN0533 


REFERENCE  INFORMATION 


ALPHAC 

4.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

10.000 

DY 

.000 

BETAO 

.000 

SREF 

LREF  , 

8REF 

XMRP 

YMRP 

2MRP 

SCALE 


2690.0000  SQ.FT* 

474.8100  IN. 

936.6800  IN. 

1109.0000  IN.XO 

.0000  IN, VO 

375.0000  m.zo 

.0300 


6 8 10  12  14 

ALPHA0 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORB I TER  (PHI,  BETAO,  BET AC  =0) 
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INCREMENTAL  NORMAL  FORCE  COEFFIC 


1 C 747/1  01 

sn  - 

tor  sn 

D/S  C05S  - 010K7GNQ563 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

ALPHAC 

8.000 

BETAC 

.000 

SREF 

LREF 

2690.0000 
474 .8100 

SQ.r 

IN. 

ELV-IB 

.000 

ELV-OB 

3 .000 

9REF 

936.6800 

IN. 

ELEVON 

5.000 

MACH 

.600 

XMRP 

1109,0000 

IN.> 

PHI 

.000 

□X 

10.000 

VMRP 

zm  p 

.0000 

375,0000 

IN.’J 
IN, 5 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT*  DCA 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT.  DCY 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCBL.  CBODY  AXIS3 
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INCREMENTAL  NORMAL  FORCE  COEFFICIENT,  DCN 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT.  DCA 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT » DCY 
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INCREMENTAL  ROLLING  MOMENT  COEFFICIENT.  DCBL,  CBODY  AXIS) 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT.  DCL 


CA20  (747/1  01  SID  - (01  SID  D/S  (051  - Q10DC7GN051D 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


ALPHAC 

.000 

BETAC 

.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

20.000 

DY 

.000 

BET  AO 

.000 

SREF 

2690 .0000 

SO  .FT, 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

6 8 10  12  14 

ALPHAO 


FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORB  ITER  (PHI,  BETAS,  BETAC  =0) 

PAGE  1846 


INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 
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INCREMENTAL  NORMAL  FORCE  COEFF 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT.  DCY 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 
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NCREMENTAL  NORMAL  FORCE  COEFFICIENT,  DCN 
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INCREMENTAL  AXIAL  FORCE  COEFFICIENT,  DCA 


CA20  C 747/ 1 01 

sn  - 

coi  sn 

D/S  C057  - 0103  C7GN0573 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

ALPHAC 

8.000 

BETAC 

.000 

SREF 

2690.0000 

SQ.FT 

ELV-IB 

.000 

ELV-08 

3.000 

LREF 

BREF 

474.8100 

936.6800 

IN. 

IN. 

ELEVON 

5.000 

MACH 

.600 

XttRP 

1109 .0000 

JN.XO 

PHI 

.000 

OX 

20.000 

YMRP 

.0000 

IN.YQ 

DY 

.000 

EcTAO 

.000 

ZMRP 

SCALE 

375.0000 

.0300 

JN.ZQ 
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ALPHAO 

FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORB I TER  CPHI,  BETAO.  BETAC  =03 
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INCREMENTAL  SIDE  FORCE  COEFFICIENT.  DCY 


C747/1  01  SI  3 - C01  SID  D/S  C057  010DC7GN057D 


parametric  values 

ALPHAC  8.000  BET AC  .000 
ELV-IB  .000  ELV-08  3.000 
ELEVON  5.000  MACH  .600 
pH!  .000  DX  20.000 


REFERENCE  INFORMATION 
2690.0000  SO.f 

474.8100  IN. 

936.6800  IN. 

' 1109.0000  IN  .1 

» .0000  IN/ 

> 375.0000  IN.; 
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D/S  C057  - 0103 (7GN0573 


incremental  rolling  moment  coeff 


CA20  C747/1  01  SI  3 - C01  SI  3 


D/S  C057  - 0103  C7GNQ573 


PARAMETRIC  VALUES 
ALPHAC  8.000  8ETAC 

ELV-I8  .000  ELV-08 

ELEVON  5.000  MACH 

PHI  .000  DX 


.COO 
3.000 
.600 
20.000 
~~0 


REFERENCE  INFORMATION 
2690*0000  SQ.F 

474.8100  IN. 

936,6800  IN, 

1109.0000  IN.XI 

.0000  IN.Y* 

375.0000  IN.ZI 

00 
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INCREMENTAL  LIFT  FORCE  COEFFICIENT,  DCL 


CA20 


C 747/ 1 01  SID  - (01  SID  D/S  (057  - 010DC7GN057D 


ALPHAC 

PARAMETRIC 

8*000 

values 

BETAC 

.000 

reference  information 

SREF  2690.0000  SQ.FT 

LREF  474.8100  IN. 

ELV-IB 

.000 

ELV-OB 

3 .000 

BREF 

936.6800 

IN. 

ELEV0N 

5.000 

MACH 

.BOO 

XMRP 

1109.0000 

IN.XO 

PHI 

.000 

DX 

20.000 

YttRP 

ZMRP 

.0000 

375.0000 

IN.YO 

IN.ZO 

DY 

,000 

BETAO 

.000 

SCALE 

.0300 
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FIG  39  DELTA  Z AND  ALPHAO  BIVARIANT  EFFECTS  ON  ORB I TER  (PHI.  BETAO.  BETAC  =0] 
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INCREMENTAL  DRAG  FORCE  COEFFICIENT,  DCD 


